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PBEFACE. 



Having had some experience in the treatment of womided soldiers during 
the Crimean campaign, the Indian Mutiny, and the Franco-Grermaa War of 
1870-71, I was induced to compete for a prize offered by Her Majesty 
the Queen of Prussia and Empress of Grermany, for tiie best Essay on the 
" Practical Treatment of Wounded in War." 

The prize judges, Professors Billroth of Vienna, Baron von Langenbeck 
of Berlin, and Socin of Basle, awarded my Essay a prize, which I now 
publish at the earnest request of my friends in the Medical Profession. 

The great difficulty of preparing a work to meet the ever-recurring 
emergencies of war will, I trust, be sufficient excuse for any shortcomings 
which may be found in it. It must be observed that the army surgeon of 
the present day has, as a rule, to deal with wounded under very different 
circumstances from his predecessors. 

Railways, improved transport and field appliances, as well as the pri- 
vileges of the "Geneva Convention," have given to wounded soldiers 
better prospects of recovery in many respects ; but experience has suffi- 
ciently proved that modem surgeons may still be placed, under exceptional 
circumstances, in no better position for the care of their wounded than 
were those of former days. On this account I have detailed the suigical 
rules of the older surgeons, as well as of those of the present day, pre- 
suming that my readers will not omit to consider the circumstances of each 
particular case that falls under their care, and be guided in applying the 
rules given in the manual in accordance with them. 

Take, for example, the circumstances of men with wounds in or near to a 
Continental town, with every comfort and appliance at hand, and those of 
others with similar wounds on such a field as that of Alma, Magdala, or 
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Coomassie, with the necessity for immediate long tiansport and exposure : 
^how different must be the plans of treatment adopted in some of these 
injuries I 

I have included several subjects which might at first sight be considered 
extraneous to the purpose of a surgical manual, such as a scale of hospital 
diets, construction of cooking-places, of camp ovens, extemporary water 
filters, and latrines ; but, from experience in the field, I know how im- 
portant for the present comfort of patients and the ultimate results of 
their injuries it is to the surgeon to have memoranda on these matters at 
hand for easy reference. These formed a portion of the contents of the 
original Essay, but to the present publication I have also appended the For- 
mulary of Prescriptions which is now in general use in Military Hospitals. 
I have found the use of this formulary a means of facilitating work and 
saving time, and have therefore thought it would prove a convenient 
addition to the manual. 

In the preparation of this Essay I lay no claim to literary merit or 
originality. My object has been simply to present to the surgeon such 
information as I myself found the want of during my campaigns ; and in 
doing so I have extensively made use of the labours of others, to whom I 
am indebted, but who, like myself, will, I am sure, be well rewarded^ if 
their efforts tend to mitigate in the smallest degree the sufferings of Uie 
unfortunate wounded in war. 

J. H. PORTER. 

WOOLSTON, 

May^ 1876. 
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General Remarks. — The duties of the Army Surgeon, at all times respon* 
sible, are more especially so in time of war, and much of the success of 
troops is dependent upon the manner in which they have been executed. 

Forethought is required in making suitable suggestions for preservation 
of health, and, when sickness and wounds occur, proper organization for the 
care and treatment of the sufferers. 

It is not always possible that officers commanding forces in front of an 
enemy can attend to the strict rules of hygiene on account of being obliged 
to take up certain positions with regard to tactics, it is therefore th^ duty of 
the responsible surgeon to make the most of such positions, an^with the 
means at his disposal offer such suggestions as will conduce to the health 
and comfort of those imder his care. It is on these occasions, when diffi- 
culties have to be overcome, that the resources of the Army Surgeon are 
severely tested and his genius and training brilliantly brought out 

Regulations for preserving health do not appear to be required in this 
essay ; it will therefore only be my aim to offer some practical assistance 
to the Army Surgeon when engaged with troops in time of war, and called 
upon to exercise his skill in the care of wounded. 

Kules and regulations exist in all civilized countries for the organisation 
of transport, supply of stores, comforts, and medicines, also surgical instru- 
ments, under their respective departments, with which it is desirable that 
the surgeons in the field should have no responsibility, except for such as 
may be required for immediate use. their entire time and object being for 
the care and treatment of those under them. 

Surgeons should make themselves acquainted with the construction ofttll 
transport for their sick and wounded, so as in the event of accidents in 
moving thev can in some measure render temporary assistance, much suffer- 
ing and delay being frequently occasioned by ignorance on the part of 
attendants in consequence of their not being able to set to rights trivial 
accidents. 

In talcing the Jieldy either in immediate charge of troops or attached to 
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hospitals, it is essentially necessary to have a caiefol Inspection of every 
article taken over, to l>ecome acquainted with the position or locale of 
medicines, instruments, medical comforts, bedding, cooking utensils, and 
such articles as may be recjtdred in a hurry, or at night, to detail each 
medical officer, non-commissioned officer, or hospital orderly, to his respec- 
tive post, and to see they are acquainted with tneir duties ; the necessity 
for doing so cannot be too strongly impressed, as it is onl^ by each individual 
knowing exactly what his duties are, and relative position of articles in 
charge, that great confusion, unnecesisary unpacking, and trouble can be 
prevented. 

Surgical instruments should be special objects for care, as without their 
being m good order the surgeon is very little use on actave service in t^e 
field. Guthrie justly remarks, " that a surgeon without his apparatus and 
equipment is little better than a battery without ammunition. 

In dry climates, surgical instruments can be kept free from rost by 
thorougn drying i^ter use, the case being afterwards enclosed in waterproof 
covering, ia. moist climates they should be smeared with mercurial oint- 
ment, rubbing off the same when required for use. 

The construction of a temporary field kitchen, hospital huts, latrines, and 
temporary cots, should engage the earnest attention of the army snrgeon, as 
he may be placed in positions where regular artificers ar« not available ; 
with, tiierefore, his knowledge on these matters, and the aid of a few 
orderlies, he may be able to afford shelter, properly cooked food, and com- 
fort in a short time. He should also be acquainted with the metiiod of 
pitching of tents and marquees, and the amount of space required for 
each. 

It may be remarked that these matters do not belong to the duties of the 
Army Surgeon ; but on service he will find that unless he is capable of 
supervising and directing them, much must be left imdone, and those under 
his care must consequ^Sy suffer. And if the usual resources fail or are 
not at hand, he should by extemporaneous expedients succour the wounded 
and relieve the 8i(^. 

An acquaintance with the dress qf the soldier may assist in discovering 
some cause for inability to march or keep up with the others, such as tight 
collars, or badly-fitting boots, wrinkles in trousers, &c. 

The carriage of sick and wounded on stretchers is highly important, and 
the surgeon should be in a position to instruct those about mm, in the 
event ox regularly trained men not being available. As an instance of the 
serious consequences which may occur fiom want of proper training in the 
carriage of wounded, the writer may mention a case that occurred during 
the Crimean war. An officer received a wound in the trenches before 
Sevastopol ; the men of his regiment placed him on a stretcher, which they 
lifted on their shoulders, having their rifles at the same time slung across 
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theii bodies, muzzles uppermost : one accidentally exploded, inflicting a 
mortal wound on the unfortunate officer. Had these men been trained, 
thev would not have carried the stretcher on their shoulders. 

The following rules have been laid down by Professor Longmore for the 
proper carriage of stretchers, and which can scarcely be improved upon : — 
^* For several reasons, it is most desirable that three men should accom- 
pany every stretcher which is to be used for carrying wounded from the 
neld of action. Two men are usually told off, but the third is required in 
case of either of the other two bearers becoming wounded, to act as a relief 
to the bearers during the transport, and to assist in placing upon the 
stretcher men who have met with serious fractures of bones from gun-shot. 
For these latter cases the presence of a third bearer is of essential impor- 
tance. A patient with a fractured leg should never be lifted up and put 
on a stretcher by two bearers only, unless under extreme urgency. 

'* Before attempting to remove a badly-wounded man from the spot 
where he has fallen, the stretcher should be brought close up to him ^ the 
wounded man should not be carried by hand further than can be avoided. 
In placing the stretcher for this purpose, it should not be laid by the side 
of me patient, but at his head, and should not be placed cross-wise, but the 
length of the stretcher should be in the same direction as that in which the 
wounded man happens to be lying. By this means the patient is readily 
carried head forward over the canvas on which he is to lie, and the bearers 
move with a clear view of the stretcher before and between tiiem, until the 
patient's head is directly over the pillow on which it is to rest. 

^^ The front and rear bearers of the conveyance must start with opposite 
feet. They must not move in 4n step,' bu<^ on the contrary, must march 
out of step, or,, as the ordinary expression is, must ^ break step.' If the 
man in front steps off left foot forward, the man in the rear must step off 
at the same moment right foot forward, or vice verad^ and this broken step 
must be maintained throughout the whole distance of the transport. 

" The bearers must march with a steady but easy step, particularly avoid- 
ing elevation of their bodies b^ springing from tiie fore part of the feet. 
The foot should be planted without any wavering on the ground at each 
ste]^, and in moving forward it should only be raised sufficiently to clear the 
ordinary impediments on its surface. Some bearers, unless this rule is 
enforced, will make a slight spring in their movements, which spring is of 
course communicated to tiie more or less pliable conveyance they are carry- 
ing. They do so on the belief that the weight is sustained more easily in 
consequence of the elastic movement which is Uius obtained, but they take 
no note of its ill effect on the person conveyed. Whetiier even or uneven 
as regards measure of time, great care must be taken lest the steps of the 
front and rear bearers are invariably even and alike in distance. If the 
steps do not well and accurately agree in length, there will constantiy be a 
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hasty * catching up ' of one or other of the bearers ; and the stretcher and 
patient will be jolted on every occasion when an effort is thus made to 
readjust the distance. If the bearers march with an exactly corresponding 
step as regards len^h this source of disturbance will be avoided. 

"When distributmg bearers, as far as circumstances permit, men nearly 
of the same height and strength should be selected for acting together. 
When a stretcher is supported by men of equal height and proportion, if 
the ground be level the stretcher will necessarily assume a horizontaJ posi- 
tion also, and men possessed of like degrees of strength will carry the 
weight and move together more evenlv. If the ground be uneven the 
bearers will have to mutually adapt the height of their respective ends of 
the conveyance to the irregularities in order to preserve its level condition. 

" When braces or shoulder-straps are used to assist the bearers in carry- 
ing stretchers, care should be taken at starting that they are buckled 
so thivb the parts supporting the poles are at equal distances m>m the surface 
of the ground. 

"As most ground over which wounded men have to be carried is likely td 
present irregularities of surface, it becomes an important matter for bearers 
to practice uie carriage of the stretchers so as to acc^uire a facility of keep- 
ing the stretcher level, notwithstanding the ground is uneven. 
^^ If the ground over which the conveyance has to pass presents a general 
ascent, and the bearers are of different heights, then the rear or No. 2 
belEirer should be the taller and stronger man, for his ^eater height and 
the greater strength of his arm will be usef ol in supportmg and raismg the 
streteher up to the level of the end carried by the foremost man. The 
weight of the stretcher will naturally be thrown in the direction of the man 
on the lower levd. 

" If the ground presents a general descent the front or No. 1 bearer 
should be the taller and stronger, for the same reasons as those just given as 
regards Uie No. 2 bearer under the opposite circumstances. 

**A sick or wounded person on a stretcher should be carried, if the^ound 
be tolerably level, with his face looking toward the direction in which the 
bearers walk. The front or No. 1 bearer then supports the end of the 
stretcher at which the patient's feet are placed ; the bearer near the patient's 
head is the rear bearer. 

" If the bearers have to carry the stretcher up hill, the front bearer should 
support the end of the stretcher on which the patient's head is placed, 
excepting under the following circumstances : 

" If the bearers have to carry the stretcher down hill, the rear bearer, or 
No. 2, should support the end on which the patient's head is placed. The 
reverse position should be assumed by the bearers both as regards going up 
hill and going down hill, in case the patient being carried is suffering from 
a recent fracture of the thigh or leg. 
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^ The patient's comfort and welfare will be best consulted aa a general 
principle b^ the arrangements made in the two last paragraphs. Although 
under all circumstances the level position should be sought for as much as 
possible, still, if the slope of the groimd be such that it cannot be attained, 
it appears desirable that the inclination downwards should be towards the 
feet rather than towards the head of the patient. But with regard to the 
exceptions named, a reverse position of the patient is directed in order to 

Srevent the weight of his body pushing the upper end of the broken bone 
own upon the helpless and motionless portion oi the limb below the seat of 
the fracture. 

" No attempt must be made to carry a helpless patient over a high fence 
or wall, if it can possibly be avoided ; it is always a dan^rous proceeding. 
The danger is of course increased in proportion to the height of the wall or 
fence. If the fence or wall be high, either a portion of the wall should be 
thrown down, or a breach in the fence made, so that the patient mav be 
carried through on a stretcher ; or the patient should be carried to a place 
where a gate or opening does alreadv exist. 

'^In crossing a ditch, dyke, or hollow, the stretcher should be first laid on 
the ground near its edge. The first bearer then descends. The stretcher 
with the patient upon it is afterwards advanced, the first bearer in the 
ditch supporting the front of the stretcher, while its other end rests on the 
edge of the ground above. While tiius supported the second bearer de- 
scends. The two bearers now lift the stretcher to the opposide side, and the 
fore part being now made to rest on the edge of the ground while the rear 
part IS supported bv the second bearer in tiie ditch, the first bearer is left 
iree to climb up. The stretcher is now pushed or lifted forward on the 
ground above, and rests there while the second bearer climbs up. The two 
bearers then carry the stretcher on. 

^' On no account should a stretcher be permitted to be carried on the 
shoulders of two or four bearers. The evil of such a proceeding is not 
only that it is difficult to find several bearers of precisely the same height, 
so that a level position may be secured, but also that the wounded or sick 
person, if he should happen to fall from such a height, owing to the help- 
less condition in which such a patient usually is, is not unlikely to sustain a 
serious aggravation of ^e injuries he mav already be suffering from. 
Moreover, one of the bearers of the stretcher ought always to have his 
patient in view, so as to be aware of haemorrhage, fainting, or other changes 
requiring attention, taking place, and this cannot be done when the patient 
is carried on the shoulders. 

" If the wounded man lying upon a stretcher have to be transferred into 
an ambulance wagon, a third bearer should invariably be employed to 
assist in the proceeding." 

There are occasions when a sufficient number of stretchers, either 
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« ambulance " or ** hospital," may not be at hand ; it will then be necessary 
to adapt oneself to circumstances, and take advantage of such means as 
may be present. If near, shipping hammocks and cots may be converted 
into stretchers by beiuff suspended from single poles, as represented in 
figs. 1 and 2, or by a litUe management they can be arranged to be carried 
between two poles. The former means were adopted during the late expe- 
dition of British troops in Western Africa. 

'^Blankets, by havmg a loop sewn at each comer, can with two poles or 
two rifles make temporary conveyances. A loop should be sewn at each 
comer, and the blanket be then doubled over so that the two loops at each 




Fig. 1. 




Fig. 2. 

HammockB and Oats used during the Asbantee War, 1873-Y4, arranged with 
shades for protection from the sun. (From drawings by Sxu-geon J. Fleming.) 

end are brought together, a pole or rifle can be passed through the four 
loops on one side, and another passed within the doubling of the blanket on 
the other side. 

" In urgent cases a blanket may be used as a means of carriage by four 
men, one taking hold of each comer. It must first be spread out upon the 
ground, and the patient laid S^ntly on it in a suitable direction.'' 

Extemporary Transport-^The following stretchers may be constracted 

on the spot from materials generally avulable. Fig. 8 represents a very 

simple one made with two long poles and two shorter ones laid cross-wise 

and nailed, or secured by tying, strong cloth^ linen, or any other material 

"Stretched across. Boards may be substituted for the cloth, in which 



extempohart tbanspoht. 



V 



case > uck filled with «tnw, h*7, or other toft nuitetial rnnrt be Uid kcioaa. 
"Eig. 4 lepreMDto b Bbnttchar eompomd of two long polea of equal lengtli, 
Tith two or three of the men's belts mt«ilaced. Two croai poles wonl^ of 
cODise, keep the long onea apart, and make the contrivance more comfort- 
able, but heavy. Fig. 5 represents a Btietcher constmcted with a ha? or 
straw lope, which, though troublEaome to conetruct, and requiring experla 




at the tnanof aoture of the rope, might be found conr^ent if circumsttknces 
admitted of its being made. 

Usny ptaDB hare been devised from time tfl time for convcHJng men's 
great coata or tunics, and rifles, into temporary meanB of CDnveyimee, 
sufficient in an emeigeDcy lo cany a wounded soldier from an advanced 
poet to the first line of surgical asaiBlance. Fig. 6 leprcsenta a streleher 
canabructed with four rifles and two great eoats. Two rifles are flrmly 
lashed together by their barrels, eo as to take the place of poles. The 
sleeyes of the poata are then turned into the inside of the gannents, and f"- 
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■ wounded goldier unable 



ipable of sitting up. 




..is back beiai; placed against front besrer, and hia legs banging dawn in 
front of rear bearei._ _ 

rt miited for 



Cort*,— When luffloient wheeled cartisge or tnuuport miited for 
HT11.I .™;i.iiio '■""■itry eartaniafbeiidaptedfortliepiiipoBeby 



x. .« u,.t available, t. 
imple amngemenls. 



EXTEMPOBABY TBANSPOBT. 



(fig. 9), Btr»w, hay, or leather bt-.., ^ ._, . _._ 

can, cue being t&en that tiie luhinga are well Eecnred, bat not too tight 
or too IdobC' in the former case, the Btretcher Kould receive the impose 
from the hody at the cut, and m the latter, it wonlil knock aj~' — ' '*' 




Fig. s. 



be filled with small brsoclieB of trees evenly placed, and over them a thick 
layer of itraw, hay, ruahes, tema,oranysoftiiulteiiuon vhich the snflerer 
may be laid. 

6. A large quantity of freeb straw evenly laid ia a cart will form a 
moderately comfortable conveyance on which wounded men may be carried 



- _ ...naiderable distance without any ill effects. _ 

mmon to place a dooley on a coontry cut filled with straw, when bearers 

« not procurable. Dr. Appia suggests that an extempore litter may be 
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made by Bhirts found in the haversacks. The poles are to be inserted into 
the shirt, and a number placed one above the other. There may be some 
doubt, he says, about the solidity of a litter of this kind, and before placing 
the patient upon it, it should be tried by a soldier to insure all being in 

E roper order, for nothing can be more distressing than to see a litter 
reak down, or bend under the weight of a wounded and suffering man. A 
good-sized ladder also serves very well as a litter. 



Fig. 9. 

Cacolets are only suited for patients in sitting postures. Dr. Appia * re- 
marks, with reference to the cacolet with rests, that it is very rarely of use 
even in wounds of the trunk, of an arm, or almost of the foot ; but that it is 
impracticable in wounds of the abdomen, in fractures of the thigh, wounds 
of the knee, and compound fractures of the leg. Incases such as these, the 
cacolet bed has rendered excellent service. In order to prevent the shaking 
as much as possible, it is desirable to make the patient sit or lie, upon very 
pliant cushions, and for this purpose he recommends those made of india- 
rubber, which he has frequently made use of. 

Cavalry lances have been recommended, for forming the side poles of 
extemporary stretchers ; but they will scarcely bear a weight of 10 stone, 
and are too elastic. 

Soldiers* knai)sacks are capable of being used in the formation of 
stretchers, by being fastened with their straps between poles or rifles, as 
represented m fig. 10. 

Mr. Hamilton of the U. S. A., in writing of blanket litters, recom- 
mends " cedar as being the best being light, elastic, and strong. Next to 
these, pine or ash. Iwo cross-bars are sufficient. The blan&et may be 
rolled m before the cross-bars are made fast, or, the cross-bars being first 
secured, the blanket may be * knotted up ' by stings, and, if strings caiinot 

• •TJic Ambulance Surgeon,' by P. L. Appia, M.D. 
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old pieces of cloth — the tngmtut ot a Mat, an ovei- 



of the bl 

" Oat or com sacks trill 
in an emergeacy, any 

co»t, or even a pair of pantajoona ; Bomeoi wmcnioinga can aimoac always 
be tound on a batUe-Deld. Litteia thus constructed make excellent beds 
aUo ID a hospital t«n(, when placed upon four ciotched sticks driven into tha 
ground." 

General Jackson Tecommended, and adopted ocCBBionally, a very simple 
Tnetbod of conveying the sick, in hia expemcion against the Indians, viz., to 



Fig. 10. 

anspenda ball's hide between two muaketa, upon which Uiepadentwaa 
carried by two or four men, aa the case might require. 

Dr. G. Suckley, U.S.V., says, "that be has occasionally in frontier service 
coQStmcted a temporary litter of two poles cutfrom the forest i theae being 
laid upon the edges of a blanket, rolled in, and finally made fast with strong 
twine, by puncturing the blanket at intervals of a foot along the sides of the 
polea, and tying the twine strongly on the ontaide-^*^ 

Galton recommends a temporary stretcher to be constmcted in the follon- 
ing manner ; " Cut two stout poles, each eight feet long, to make ita two 
sides, and three other crosa-bars of two and a halt feet each, to be lashed to 
them. Tben, supporting thia ladder-shaped framework over the sick man 
as he Ilea in his blanket, knot the blanket well to it, and so carry him ofl! 
palanquin-fashion, as represented in fig. 11. 

"One crosa-bar will be jnat behind his head, another in front of his feet ; 
the middle one will cross his atomach and kcc^ him from falling out, and 
there will remain two stout handles for the carriers to lay hold of. A kind 
ot waggon-top can eaaily be made hi it with bent boughs aod one spare 
bUnket."t 

* 'Himllton'sMUHarT Surgery,' pp. IM, li»- 
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Ti and pla-ced in 

the dragi and two wounded men pUced on them. If the wound was of the 
upper extremity or tluough the chest, mora foiuB were placed imdei the 
bed-oue so ae to raise the front half of it, by which means the man could 




git in the recumbent position ; if of the lower extremitiea, the other half 
of the bed was also raised, so ae to elevate the lege and thighg above the 
body. This was found a very good position for amputation of legs or 
thighs ; by these arrangements and proper dislribntion of sick, that is, 
a Blightly-wounded man placed alongside one badly woimded, nuucheB of 
20 and 25 miles were made with comparative comfort. 

There are, no doubt, many other entemporary means of transport for sick 
and wounded besides what 1 have endeavoured to describe, but a good deal 
will always depend upon the nature of materials available for constructing 
and suweon's mgenuity In adapting. 

for Iht embarBag or diiemSarlntis of sick or wotmded, where stretohet 
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conveyance is not available or cannot be used. Doctor J. D. Mac-^ 
donald, F.R.S. R.N^ has designed an ** Ambulance lift for ship or shore,** 
(fig. 12) : it appears to be admifablv adapted for the purpose. The ham* 
piece (o 6) is well placed and would give great support where there are 
injuries of the lower extremities. 

In making preparatioiu for the Field compactness should be the first con- 
sideration. The object in view being to dispense with luxuries as far as 
possible and carry on the duties with the least amount of incumbrance, or 
in otJier words, have as little impedimenta as circumstuices will permit. 

It is quite surprising how on active service an ingenious surgeon will 
take advantage of the most trifling circumstance, and how soon he dis> 
covers he can do without many thii^ which in peace time he would have 
looked upon as indispensable. 

Accompanying Troops iMo Action. — The surgeon should not be ham- 
pered with too many things about his own person. What I have generally 
found most convement are as follows : — Pocket case of instruments well 
furnished with silk, needles, dbc, carried in the pouch of the cross-belt ; 
and in a soldier's haversack or small black leather bag, a small supply of 
lint, two or three bandages, tourniquet, a flask of wine or brandy, and a 
hypodermic injection syringe, with a small phial containing two or three 
drachms of solution of morphia. If mounted, the surgeon can of course carry 
many necessaries in holster wallets. With these he can commence afford- 
ing relief to anv wounded. An orderly should be in close attendance, with 
a further supply, which may be earned in a knapsack* adapted to the 
purpose, and which should contain flannel and calico bandages, lint, char- 
pie, splints such as can be adapted for long or short bones, plaster of Paris, 
a metal spoon, oil or spermaceti ointment, tincture of the perchloride of 
iron, chloroform, sponges, candles, tourniquets, tincture of opium or solution 
of morj^hia, a drinking cup, matches, tow, essence of b^, a pencil and 
diagnosing cards ; bu^ above all, he should have a large flask of fresh 
water. These can be replenished from the hospital panniers, which should 
be kept well out of flre. but easily communicated with. 

The First Line of iSwgical Assistance will in all probability be estab- 
lished where the first wounded man is dressed, a nucleus being formed, to 
which those who can move will find their way, others being carried. It may, 
however, be necessary to shift position for better shelter, fuel, or water ; 
and this should be done aa soon as possible, as once wounded begin to drop 
in they may become too numerous to move without great trouole and in- 
convenience. Of course, when an army is on the march and constantly 
engaging an enemy, assistance to the wounded must be given as they are 
met by surgeons advancing. 

• In the Oerm&n army a hospital attendant carries a knapsack containing supplies of 
articles likely to be required. 



i 




B^emKa to Vie tlevn. 
1. Hook Of ey» bolt bed to the bum over tbebitchwV. 
3. A "double whip," or 4 puidUM Mth > double block ibo' 
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The Second Line of SurfficaX Ametance will be some dietance in rear. 
The wounded will be brought thence by wheeled transports, when a per- 
manent hospital may be established where primary operations may be 
p^ormed, or snch wounded as can bear the journey may be transferred to 
other hospitals further in rear. It is difficult to lay down anj decided plan 
as to where wounded should be treated or hospitals established after an 
engagement, as the positions of towns, villages, farm-houses, with regiurd 
to the battle-field will alter any preconceived ideas or arrangements. 

The want of fuel and water is a most serious matter where wounded are 
concerned, even more so than shelter ; but where there are houses, fuel and 
water are sure to be found. The importance of looking out for both must 
be apparent, and in open countries of securing dweUinK-houses, bams, 
stables, and outhouses for the protection and comfort of the wounded. In 
towns large buildings, such as churches and public establishments, may be 
made use of for collecting the wounded for immediate relief ; after which 
it is better to distribute them into smaller buildings. At sieges wounded 
should receive their first dressings in the trenches, from whence they 
should be conveyed to temporary nospitals close bv, where primary ope- 
rations can be pmormed, and such wounded as are found in a condition to 
move sent on to the field hospitals for more permanent treatment. 

The Duties of the Surgeon at the First Line of Surgical Assistance should 
be entirely confined to staunching of haemorrhage, applying first dressings, 
administering restoratives, and placing fractured limbs in such position 
and with such contrivances that they will not be further injured by trans- 
port. He should also^ as far as possible, endeavour to ascertain the nature 
of wounds in connection with bones ; if they are split or splintered^ and to 
what extent ; if joints have been opened into ; if, m injuries of the head, 
they are only scalp wounds, or accompanied by fracture with or without 
depression ; if in chest wounds, whether they are external, or extending 
to the cavity of the thorax ; and if in the abdomen, whether they are 
perforating or not— if the former, the condition of bowels and viscera. 

He should write in a few words the conditions found on the " tablet " or 
''diagnosing card," which should be in general use in all armies for 
attaching to each wounded soldier, and which might either be worn by 



3. A " span " with an eye in the middle for the lower hook of the purchase. 

4. A pole 4i feet long, with which the span is connected. 

6. An ordinary hammock attached hy the head and foot dews to the extremities of 
the pole, and farther sustained by lanyards, a, fixed to a ham-piece, b, besides which 
a strengtiiening foot piece, c, is retained in its place by the foot dews of the hammock, 
and greater security is given to the patient by uie strap and to|sil^ d» holding the sides 
of the hammock together. The ham-piece, 5 &» is tigntly secured to the hammock to 
prevent dliplaoement. 
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him from the time he enters on service in the field, or be carried with the 
hospital and distributed by the surgeon as required. The former plan 
would no doubt be the best, aa there would be more certainty of the cuds, 
or at least some of them, being present ; whereas, if kept with the hospital, 
they may not be available when required. The information recorded on 
these cards is of the greatest importance, preventing mudi suffering and 
delay when the wounded reach the position where operative measures are 
to be adoptedj the surgeon there bemg able to ascertain information re- 
garding condition of wound from attached card, without exposing the 
patient to further suffering. 

Operations, such as amputation or excision, should not be performed at 
the first line of surgical assistance ; not but that, if they could be done, 
they might be attended with greater success than at a later period, but 
they would take up too much of the time of the surgeon, wnile other 
wounded would be obliged to do without aid. On this point Pirogof^ the 
distinguished Russian surgeon, has made some valuable remaps. He 
says : ^^ Surgical work done in the heat of battle is but waste of power, and 
scarcely less useless than[the feverish practice of the bandage places ;" dis- 
crediting the value of the operations done in Uie heat of battle he adds, as a 
further reason why they should not be attempted, " that tiie rapid firing of 
recent weapons produces such a simultaneous crowd of wounded that amou- 
lances are immediately thronged, and reliable diagnosis between the cases 
suitable to operation and for conservative surgery rendered impossible. 
He, therefore, assigns to the surgeon at the bandage places the duty of 
using means to avert danger, of transmitting the wounded ticketed with 
diagnosis cards to prevent all further painful and unnecessary examination, 
and of dividing the wounded into * those hopelessly injured, uiose requiring 
prompt attention, those fit for transport, and the slightly wounded.*" 
Professor Billroth, of Vienna, is of the same opinion. 

After an Engc^ement with the Enemy, — ^An engagement having taken 
place, the surgeon in advance is called upon to attend the wounded ; he 
will have many points to consider as each man comes before him, and 
these must be rapidly turned over in his mind, and as quicklv acted upon. 
There mav be violent hsmorrhage, extreme constitutional uarm, or what 
is generally known as ^* shock," pain, insensibility, fracture, laceration of 
soft parts, or internal injury of some kind. 

Surrounded by a great number of wounded, the surgeon may feel puzzled 
to know what condition he should relieve first. 

Wounded to be Jvrst relieved. — In all probability he will have to afford 
assistance as he meets the wounded, or aa they are brought to him ; but 
should he be in a position to make a selection, those suffering from hemor- 
rhage should be his first consideration, while those otherwise wounded 
should have warm drinks or stimulants administered, and with consolation 
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and a few kind words they will be in a more comfortable position and better 
able to bear the pain of having their wounds dressed when their turn 
comes. 

The expedients for arresting hemorrhage are considered imder the 
subject " Haemorrhage." 

donstitutional alarm or shock is best relieved by the administration of 
cordials, stimulants, tea, or beef tea. 

Tlie Pain of a Gun-shot Wound is sometimes excruciating, especially 
when a large nerve has been wounded or the weather is very cold. Here- 
tofore it was the custom to administer opium internally in some form or 
another ; but the use of morphia in solution given in the form of a hypo- 
dermic injection has been found to afford such speedy relief, so convenient 
of administration, and so portable, that it is now generally used in warfare. 
The solution is best made with distilled water in proportion of one grain to 
24 minims. Six minims for one injection. 

During the late Franco-German war some of the British ambulances 
used the hypodermic injection of morphia with most happy results. 

Hypodermic Syringes, — ^The points of the ordinary hypodermic syringes 
are somewhat like a grooved needle, and are difficult to introduce ; it is 
therefore recommended that in making a selection of these invaluable 
instruments the point be flattened) like the point of a lancet, which requires 
very little force for introduction. 

Urgent cases having been attended to, the surgeon will proceed to put 
up fractures, which wul require much skill and care. He can then afford 
aid to the more lightly wounded, who, in all probability, will require little 
more than a piece of wet lint or charpie, secured by a bandage or roller. 

Of the lightly wounded there will be about two-thirds of tiie whole. 

The insuficient supply of Bandages is generally much felt after engage- 
ments, as It is impossible for the surgeon or his attendants to have at hand 
a number equal to the necessity of the occasion ; and though a supply 
may have been provided, they will very likely not be forthcoming when 
required. During the latter part of the Crimean war, and the war in New 
Zealand, the English troops were furnished when ^oing into action with a 
strip of bandage 4 ft. by 3 m., a piece of lint 12 by 3 inches, and 4 pins, which 
they carried in their packs. This arrangement I do not approve of, as a 
soldier may be separated from his pack. 

Esmarch Bandage. — Professor Esmarch has designed a triangular band- 
age (fig. 13), which can be applied in thirty-two different ways. It 
measures 4 ft. at its base by 2 ft. 10 in. . It can be folded fiat, and there- 
fore takes up but little space. The bandage is inclosed in a waterproof 
envelope, which protects it, and no doubt would be fouud useful as part 
of the dressing. 

Each Soldier to be provided loith a Bandage, — I have long been of 

c 
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opinion that each soldier going on active service should be provided with 
one of tiiese bandages, or a strip of bandage and piece of lint ; that a cer- 
tain position in a soldier's tunic should be selected in which tiiis bandage 
might be deposited, so that the man himself, the surgeon, his attendant or 
comrade might know exactly where to find it. Much inconvenience and 
suffering would then be avoided. 




Fig. 13. 

Gun-shot Fractures, especially of the lower extremities, are always 
sources of great anxiety on the field of battle, as the sufferer must, as a 
rule, undergo transport, and unless the limb or limbs are securely '*put up," 
even in a temporary manner, the consequences wUl be most serious, often 
rendering slight injuries severe and complicated. 

Extemporary Appliances, — It is not alwavs possible to have at hand 
special splints, plaster of Paris, or any of the numerous contrivances for 
securing fractures ; the surgeon will, in consequence, frequently be obliged 
to make use of such expedients as circumstances will admit of, or, in omer 
words, improvise splints from materials genendly available on the field of 
batUe. For this purpose, in a case ot fracture of the thigh, a rifle may be 
placed along the outside of the limb (i^. 14), extending xrom the axilla to 
the foot. It should be secured by a bandage round the trunk, and by 
another round the foot and ankle ; a soldier's great coat or cape should 
then be folded, so as to partially surround the limb and the rifle, the whole 
being secured by means of the straps of the great coat, bandages or any- 
thing suited for the purpose. The butt end of the rifle should be placed in 
the axilla. 

Another plan for putting up a fractured thigh is with two lon^ splints, 
one reaching from the hip to^ tne heel, and the other from the penneum to 
the he^, a third short one being placed in front, and the whole secured by 
straps, handkerchiefs, or bandages (fig. 15). Both feet should be tied 
together. 
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Fig. 1*. Ftg. 
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1 splint placed slong the ontside of (he 

jreat coat or cape fastened by Btraps or 

peces of bandage. 

Figs. 17 and 18 epenk for themse! 
at the anklea and placed on a eoldiei 

are also tied together, hot they are piateu un n uuam. in neuunne umoa 
in such positions eome soft material ehouWbe placed nndemeath them 
and in between, bo na lo fill up spaces anil make the parts comfortable. U 
nothing better can be fonnd bay oi stiaw will answer. 
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at the limb) miljl 

(fl&si)- 

Tractureiof the A' 
lined with cotton wo 



of cloth and two toIIs of straw are BTUlable a molt com' 
coQBtracted by placing ths limb in the centre of tbs 
ji— .1 .. ^M 1 thjckneBg (anij the length 



1 contact with the fractured r 



m may ba " put up " with vary thin bundles of straw 
il or wadding, or tiey may be enveloped in atraw, in 

. use necesBary to have a ao£t lining. 

Fig. 23 represents a fracture uf the upper arm " put up " with a bayonet 
and its scabbard, which, it nothing better can he found, will prevent the 
limb from being further damaged iu transport- 

Sbonld thin pieces of board be available, euch as the lining boards of a 
soldier's knapsack, they may be applied as represented in fig. 28. The 
forearm being flexed, one sphnt is placed on the inside o' •'"' """ r—-h- 
ingfrom the axilla to the innat condyle; a second Ion 



g splint is placed 
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on the aotside o! the snu, ieiich[Dg from the acromion to the external con' 
dyle, and a third may be ^aced on the front or behind ; theae mty he secured 
by Btrapa oi bandages. The forearm should be Bapported with a sling. 




^iri lurti of the I cci eiil o/Iluaertit are best secared with an inside 
rectangmar spiiai^ uic tsLjaight splint not giving aufhcient aupport. 

Fractwet of <ie Fore-ai-m may be put up with two light splints, one 
placed io front and the other behind, and aa a temporary contrivance the 
splints may extend beyond the fingera, ao aa to give perfect aupport to the 
hand and wriet during tranaport. On arrival at a permanent hospital, or 
any place where proper spUnta arc procurable, the temporary ones should be 
replaced by such aa arc in use and recommended for piirticulat fractures. 

It baa always been a special point in preparing aurpcal appliancea fur 
war to provide splints of materials which will be sut&cienuy strong to 
support the largest bones when fractured or shattered ; at the same time be 
*'ghl, easily carried, and capable of being applied with facility. 
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The old-fashioned tcored spKntt were at one time much used, but they 
were liable to be rendered an8er>'iceable br exposure to wet or from the 
moisture of wonndA, and have consequently' fallen into dis^KTOur. 




Fig. 23. 

Wire or trough splints, — The French have introduced splints made of 
wire, which are very strong but somewhat ciunbersome ; they are formed 
to the shape of the limbs for which they are intended, those for large limbs 
beinK composed of a stronger description of wire than those for smaller, 
and having the general appearance of splint represented in fig. 24. 

Wooden or gauze splints, — ^The German army surgeons are provided with 
strips of thin metal gauze, and thin pieces of wood, but little thicker than 
veneer, which substaiices are very light, easily carried, and take up small 
space in the hospital knapsack. 

Thin sheets of perforated zinc, or tin, gutta percha, leather, cane, whale- 
bone, and various other materials, have been proposed, so important and 
necessary is it that some kind of splint should reach the field of battle 
and be ready for immediate application.*" 

* Hospital stretchers are now contrived so as to carry a set of splints. 
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Duncan splint. — DoncBo liaa designed ■ aplint kDown as the "rattan 
iplint;" it 18 composed of cane or amnlJ rattan, stninf! tia it were together 
and cnt to ceitaio lengths j each end ia coveicd with a cap of cloth to 



A modification ot this eplint lias been made by covering the cane with 




Bjjftn!.— Sargeon-Majur Wyatt liaa design 
hich in appearance reaemb'es an ornament 
capable of ezcpandlng to a very great exCe' 
le of for an; limb, no matter how large it 



be. He pnpoaeB enveloping tlie fnctnred limb with it, filling ipacea and 
irregnlsntieB with osrded oakum, and lecimiig the whole with three atnpa 
ond buckiea (figs. 26, 27). ^ 




Fig. 2fl.-WjMl'i 
tipliut folded up. 

Deputy; Surgeon-General Gordon tecordfl an ingeniona adaptstion of 
cxfemporiged wooden splints : "Cottoa-woolbeingplacedaa a cushion upon 
the splint, it ia then applied, a serieB of eilicale of potash bandases at 
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intervals Becniing the whole in such a way as to render the divided ends of 
fractured bones ^nite immovable. The wound itself is left uncovered by 
the splints, openmgs being left in them for the purpose."* 

Eoctemporary pads ana cushions, — The army surgeon may at times be 
under difficulties as regards the construction of pads or cushions ; they may, 
however, be made wif£ cotton-wool, tow, oakum, chaff, shavings of cork or 
horn, cut straw, hair, cut paper, feathers, dried sea-weed, bran, and saw- 
dust. 

For temporary splints the writer has made use of laths, switches, rushes, 
reeds, straw, brushwood, arranged as represented in fig. 28, heather, leather 




Fig. 28. 

straps, such as a trace or stirrup leather, strips of tin. There is very little 
difficultv in converting the many articles found about a house, farm-yard, 
or in fields, into temporary splints, but even with the best and most perfect, 
which will answer for use in permanent hospitals, there are some fractures 
in which it is almost impossible to keep the broken ends of the bones in 
position during transport. 

Plaster of Paris has been much used of late years for securing fractures 
on the field, and tiiough its preparation causes great delay, still the results 
have been highly satisfactory, and many plans have been proposed for its 
application. BUlroth remarks on this subject: '*I consider the treatment of 
gunshot fractures by fenestrated plaster-bandages as the only proper method 
(excepting perhaps those in ^e upper part of the arm or thigh) ; the only 
thing against it is that surgeons who have not already treated open fractures 
with plaster dressings, and are not adepts in the application, should not make 
their first experiments on gunshot-fractures, but should only apply dressings 
with which they are f ammar." 

Pirogoff, who claims priority of the invention, gives the following account 
of the process for its application : " A drainage-tube is drawn through the 
wound, which is either covered with charpie or united by sutures, a roller of 
flannel, cotton, or other rou^h texture is applied over the entire limb, and 
on this the plaster of Paris is smeared ; a large piece of wire gauze is then 
taken, an aperture corresponding to the size and position of the wound cut 
out, and with the remainder the limb is closely enveloped. Plaster of Paris 

• 'Lessons in Hygiene and Surgery,* by Gordon, p. 128. 
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t>aste is again laid 01I4 and finally the whole is fixed b^ one or more layers 
of paste bandage, additional turns being given in the vicinity of the fenestra, 
if extra stren^h is required. When the material has fully hfurdened, 
the fenestra is opened through the parted bandage by means of a strong 
scalpel. The plaster of Paris bandage may be put on either at the bandage 
place preparatory to transport or subsequently in the hospital for the 
purpose of treatment ; in the former case without fenestra, providing the 
distance to be accomplished is not too great, and that the appliance can be 
removed on arrival. Pirogoff does not delay its application on account of 
inflammatory swelling, but he slits the bandage up the whole length, and so 
converts it into a case out of which the limb can be taken and cleaned when 
required. When the swelling subsides the ordinary plaster of Paris bandage 
must be substituted. He lays down the fundamental advantages of the ap- 
pliance as follows : ** That it exercises a uniform circular pressure through- 
out the entire length of the limb, thereby paralyzing the attacked muscles ; 
that it secures immobility to the broken oagments ; and that it keeps up 
continuous extension to a certain extent when put on and allowed to harden 
while the limb is extended. 

^ The firm unyielding capsule formed by this bandage when it embraces 
the joints above and below the woimd prevents the f urtJier approximation 
or riding of the broken ends, and keeps the limb on the constant stretch. 
Finally, the fenestra in the bandage must be so arranged that the fixit of 
tibe bandage must not be lessened." '^ 

Surgeon-Major Mojffttt, who has made severarexperiments] in connection 
with the employment of plaster of Paris as a means of forming splints or 
supports to facilitate the transport of men suffering from gun-shot frac- 
tures, gives the following mode of application which he recommends. 

*^ Plaster of Paris in a proper state, water, spermaceti ointment, a small 
basin and a spoon, being in readiness, a piece of flannel is to ^ cut, of 
shape and size fitted to envelojpe the limb, with the exception of a longitu- 
dinal space, of about half an inch in breadth, between its edges. If for 
the leg, it should be of the shape shown by the dotted line in the illustra- 
tion (ng. 29). The limb should then be greased with spermaceti ointment, 
and t^e hairs smoothed down to the skin, or, what will be found to answer 
as well, if not better, a calico roller may be wound spirally round the limb, 
and divided at a later period, after theplaster covering is applied, along the 
vacant interval between its edges. The calico will not only prevent the 
hairs from sticking to the plaster^ but will also form a neat lining for the 
splint. Either of these steps havmg been taken, equal parts of plaster of 
Paris and water should be quickly and thoroughly blended together by 
stirring, and in this mixture snould be immersed, with the hands, the piece 
of flannel about to be used. When the flannel is well saturated, and its sur- 

* * Medical Times and Gazette,' August, 1873. 
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face completely covered with plaster, it ehoiild be withdrawn from the basin, 
the folds and creases stretched out of it, and it should then be api)lied and 
pressed to the limb so as to fit it accurately, without, however, permitting its 
edges to join each other ; the object of this last precaution bemg to leave a 
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Fig. 29. 



narrow open space up the whole length of the limb, to allow for the occur- 
rence of swelling. In this position it should be held steadily until tJie 
plaster has set, which will generally not occupy longer than five minutes. 
The illustration shows the splint applied to the leg. Should the splint, 
^'^wever, after the plaster is set, be considered not to have strength and 
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firmness enough, another layer may be applied over it exactly in the same 
way. A roller may now be applied lifhtly over the whole. 

**The quantity of plaster requisite lor a leg is %bout eight ounces ; for 
the thigh and arm in proportion. 

*' Should it be desired, however, to make the plaster more secure, or to 




Fig. 30. 



continue its application as a pennanent splint, this may be done with great 
facility by the addition of a little dextrine. This will be best accomplished 
by taking a piece of flannel of the dimensions similar to that used for the 
plaster of Paris, coating one side of it over with a thick solution or paste 
made with the ordinary dextrine, and applying it over the plaster of Paris 
splint already in use." f 

• • Lessons on Bandaging/ by Dr. Port, p. 22. Munich. 
f 'Army Medical Department Ilcports for 1866/ p. 565. 
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Ntadirjir lecommendB a very simple plan for tb« application of piaster of 
Paris bandages ; " Compresees ct linen or of lint are dipped in the plaster 
of Paris of the coDsiatence of a common poultice. Tltese ore tlien placed 
lon^tndinaUy on the limb, first on ibn upper, then on the under put. A 
fen turns of a bandage keep them in tiia till the plaster is set. To prevent 
the contignoua edges adhering, thej are lightly greased, or a 



the Banarian Army dnnng the late Fra 
follows; — "Two pieces of flannel, twenty inches broad, are 
Stretched together for the leg, as repreaected in &g. 30, and 
stitched down the middle ; and beyond this both are cut 
" loogh in the same line for the length of the foot. The 
innel is placed under the limb, ao that the seam reaches 



I from the dam to the heel. The aides of the inner piece ai . 

I brought together over the leg and fixed in front and along 

I the sole by pins (bent at right angles (fig. 31), ao that they 

I may be easHy extnioted nflerwards), and thas a closely- 

Gttuig stocking is formed. The aides of the outer piece are 

Fig. 31. then brought forward and cut, so that each may overlap the 

middle line of the leg and sole by three-quarters of an inch. 

The limb ia then laid on one aide, and while Uiia outer piece of flannel is 

held back, a layer of plaster of Paris of the consistence of thick cream is 
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FIB. 33. 

spread evenly to the tbickneaa of half an inch over the inner piece, and 
made to pass quite to the seam behind, and the line of juncture of the 
Bides of the inner piece in front The outer piece is pressed over this 
before it acts, and should just reach the middle line in front and alon^ 
the Bole. When this has set, the limb is turned over, and the process is 
" ' Eridaen'e Snrierj,' vol. I, p. asr, 6Ui edition. 
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iep«>tcd on the other side (flg. 83). The plni Toxy dow be removed. 
geam serves as a Yuxuce ; and wbeii the whole has eet, the ajilint a 
talcen oB, the edges of the plaster trimmed, and those at the mner pi 



talcenol^ 
flaonelcutL. _. 
piece. Tbe epti 



_. . . ... _, t maybe 

sr trimmed, and those at the mner piece of 
leave sufficient to turn over and stitch down cm tlie oater 
ia then readjusted and fixed bya bandage. The setting 




Votcer has devised a plan for applying a plaster of Fsiis bandage t« a 
fractured tLi^h, which is as follows : — If time admits, give chloroform and 
keep the patient under iti inflnence till the plaster ht^ens. The patient 
should be kept perfectly steady. 




Tbe extremities, from the toes to the haunch, omst be enveloped in 
wadding, which ia to be cut into sfcripB four inches in width ; this wadding 
is then to be covered with moiat gauze, which keeps it in position { over 
this DSrrow strips of thin wood (flg. 83), so flexible that they can be ToUed 
like a bandage, are to be placed on tour sides of the entire lenf^ of the 
limb. Two attendants fix with their banda these long splintanntil an ordi- 
■ •ErltliKn'eSurge'7.' TOl'-.p!S7. ethedltlon. 
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nary plaster bandage, which has been dipped in water, has been placed 
round the limb, by means of which the splints are firmly fixed (fig. 34). 
Hien five or six plaster bandages are used from the toes to the hannchen, 
carrying the bandage well roond the hips. Care should be taken that the 
plaster bandage does not extend over the wadding at the hips and abdomen, 
and that an orifice (fig. 3d) is left for discharges and application of dress- 
ini^s in the event of there being a wound. 




Fig. 35. 

Smnburne's Brancard. — Deputy-Surgeon-General Gordon describes a 
contrivance for the carriage of a soldier suffering from fracture of the 
thigh, which has been designed by Doctor Swinburne. He says, by 
means of a common brancard, ingemously arranged, Dr. Swinburne con- 




Fig. 36. 

siders that a soldier or ofiicer with gun-shot fracture of the femur can 
be carried with an advancing army over any extent of country. Upon 
one of the handles at each end a bent iron arm, having an " eye " at one 
end, was fixed by means of a screw. It admitted ofbeing moved along 
the handle, or m>m one to the other, according to the seat or side of 
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the iiijai7t and from those at the head end foot 
extension coold readily be used, as represented ii 



Ig. 86." • 



This plan, 



hbori distance over a level country, but withoDt farther support to the 
broken bone it is doobcful whether it nouid answer for transporting for a 
considerable distance. 

Ajipia'i Apparatia, — Doctor V. L. Appia, impressed with the danger to 
reunion of transport under disadvantageous circam stances, invented and 




had made, that it might be tried in the war in Italy, ui apparatus tor frac- 
tures, which he describes as follows : — 

" After having been tried in the aimy of Italy, this apparatna was intro- 
duced into the mUitaiy hospitals of Paris and I^irio, and into the Spanisli 
army. It conaista of a number of splint* and vulcanized india-rubber air 
cuibioQS (tig. 37, a, b, c). The cuahiona are joined together, and form one 
whole. At the extreme ead of each caahion, or pair of cushions, there is a 
ping for inflating it (d, t). 

" The splints, to the number of five, are bonud in ationz canvas, which 
serves as a covering to the cushion (fig, 38). I preferred five splints to 
three, the aiual number, that it may entirely surronnd^lhe limb, and thua 
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U In Hj^eae uid Sniieij; by Dr. aoidon, C.B., p 
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tbont fifty centimetrei in length to fifteen in breadth, inflated by two 
plo^ and five splits of the amolleBt size, with three stnps. 

"Thij very simple form ie intended eapeciallg for wonndi of the knee, 
tlie leg, and the foot. The other more complicated apparatus, which 1 am 
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Here the cnehioaa must be eix or 

than thB former, soventy oentimetreB in lengtn to Bix m ereadtn j they 
may be inflated by either of the plugs. There are five atrapi. Bnt what 
paiucularlv dietingaishes this apparatoB from the ot^er ia tJie long Bplint 
(fig. 39). It is composed of several pieces, intended to admit of ita ex- 
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tension, and yet form as finn a support as if they were all one piece of 
-wood. 

The splint is composed of two half -splints and of a sole for the support 
of the foot (a, 6, c) ; the two halves, jomed together by two smooth brass 
rings, can slide over each other without losing l^eir respectiye directions. 




Fig. 40. 

Upon the back of one of the boards is a series of notches (eneoches d ere- 
maUlere) (fig. 40, a, b, c), into which fastens a spring or hook, fixed at the 
end of me other board. A very simple mechamsm thus acffords a firm and 
gradual lengthening, both bemg effected by simply drawing out the 
splint. 
The foot-piece is fastened to the lower board by means of a lateral hinge. 




Fig. 41. 

which, being firmer than an ordinary one, allows at the same time of the 
sole being brought down entirely (fig. 41, a). Two brass supports, ^xed 
laterally (fig. 89, g, A), can then be detache<i go into two openmgs formed 
by a metal plate, and slide into it without difficulty (t, k) ; they are stopped 
by a screw. The sole is, besides, furnished with canvas straps, intended 
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to keep the foot firm, and which are buckled to the lower surface of the 
boardS) bo as to avoid all painful pressure of the foot - A long stirrup, placed 
at the upper end of the splint, fastens it to the body. 'Wnen this appa- 
ratus has been used it is easy to shorten the long splint by folding it up 
to the exact size of the other simple splints, same in the thickness, which 
must necessarily be double (fig. 42). ^ 
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Fig. 42. 

*^ The following is the manner of its application on a healthy body sup- 
posed to be wounded in one of the thighs : — 1. The person is laid m the 
horizontal position. 2. The dressing is quickly opened, and spread out 
smoothly by the side of the thigh supposed to be wounded. 3. The long 
splint is drawn out in both directions to its utmost length without with- 
drawing it from the canvas sheath in which it is enclosed. 4. The wooden 
sole is lowered horizontally. 6. The whole apparatus is passed under the 
injured limb, so that the sole may be properly fitted to the foot, which is 
firmly fastened by means of the leather strap. 6. The upper end of the 
splint is fastened to the pelvis by the long strap. 7. After the long splint 
has been thus firmly applied to the limb, the assistant must stoop down and 
inflate the cushions successively hythe plugs. This requires strength and 
some degree of perseverance. 8. The whole apparatus is thus drawn com- 
pletely round the limb, taking care that the cushions meet in front, and 
all firmly fastened together by five strap^s ; in doing so making use of 
the support of the left knee. This is the time when me buckles are put to 
the test 9. Finally, the soxmd limb is firmly fastened to the wounded 
one. Experience lias, curiously enough, proved how entirely the leg is 
secured in this apparatus from any shocks from without Chie may even 
sit down upon it violently, when fixed and buckled up, without the \ef^ 
experiencing anything beyond a slight increase of pressure. All shocks 
from without spread immediately, by the law of undulation, through all 
the cusldons, and produce only a trifling direct effect" 

Wounds^ how Irmicted, — ^Wounds inflicted in war may be produced by 
missiles projected by some explosive material, such as bullets, cannon 
shot, shrapnel, shells, grape and cannister shot, and slugs, which come under 
the head of gun-shot wounds. There are other wounds produced by sabre, 
bayonet, or lance, and indirectly by fragments of substances struck by 
bullets, shot or shell — such as stones, wood, metal, and even by fragments 
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of the bones of comrades, or by explosion of the engines of war abore 
and below water. Arrow wounds are occasionally met with. From the 
depth to which wounds extend they are denominated superficial, muscular, 
and penetrating ; and from the nature of Uie weapon witn which they have 
been inflicted they are characterized as incised, punctured, lacerated, and 
contused. They may also be classified according to the r^on of the body, 
as, for instance, the head, face, neck, thorax, abdomen, ana extremities. 

Treatment of Wounds. — ^As regards the treatment of wounds, they must 
first be considered under the head of incised, punctured, lacerated, and 
contused wounds of soft parts, and then in connection witii regions. 

Incised Wounds, or such as may be produced by sword or sabre, should 
be carefully cleansed^ all extnmeous substances removed, the edg^ 
brought together, and if necessary, kept in position with adhesive plaster 
or sutures. And to assist in preventing the wound opening, the muscles 
in connection wi^ the parts mjured should be relaxed by regulating the 
position of the limb. The parts must be lightly dressed with lint or 
charpie, and kept in position with a roller. 

Punctured Wounds (such as may be produced by a bayonet) of the soft 
piurts, are peculiarly liable to excite innammation m the neighbouring tex> 
tures, the formation and confinement of matter under the fascia, the mjury 
of deep-seated vessels and consequent haemorrhage, and tetanus by lesion 
of a nerve. 

Older surgeons were in the habit of forcibly dilating punctured wounds 
with a view to preventrug the unpleasant consequences mentioned, being 
fully aware of the danger of these wounds. There is little doubt that they 
did not improve the condition of their patients. An improvement was then 
made of dilating them with the knife, and so converting them into simple 
incisions ; but this expedient has been also abandoned, as it does not follow 
that inflammation or suppuration will as a necessity supervene. The prac- 
tice now advocated is to keep the parts at perfect rest, and apply a roller 
to the limb to prevent subcutaneous oozing of blood. Pressure should not 
be applied immediately over the tooundy but free exit allowed for any dis- 
char^ Should a foreign body be discovered, it may be removed, but 
probing in search of extraneous matter is inadmissible. In strong, healthy 
soldiers, when inflammation runs high, it may be necessary to place them 
on low diet, antimonial purgatives, and evaporating lotions applied to the 
affected parts, and in the event of suppuration taking place, the case must 
be treated as a deep-seated abscess, a tree incision bemg made to evacuate 
the pus. 

iMcerated Wounds are such as are inflicted bj blunt obtuse bodies destroy- 
ing to a certain extent the vitality and organization of the textures. There 
is usually but little haemorrhage, but the pain may be very severe. If the 
wound lias been from the e£^ts of a cannon shot, the parts will present a 
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yenjT ragged surface, the skin being stripped away, the tendons in all pro- 
bability hanging ont, bellies of torn mnsdes protruding, and the vessels 
exposed ; but no hsmorrha^. These wounds are very slow in healing, in 
consequence of the superficial parts being disorganized ; sloughing must 
first take place, after which the wound wul heal by granulation. These 
wounds are particularly liable to traumatic gangrene, and in the head to 
erysipelas. 

The parts should be carefully cleansed, and foreign bodies removed. 
Flaps of skin, however torn or contused, should, as a general rule, never be 
separated, provided they maintain any attachment to the neighbouring 
tissues, but be replaced in hopes that vitality is not virtually destroyed. 

In simple cases of lacerated wounds the separation of the slough must be 
facilitated by the application of poultices, or, what wUl be found most con- 
venient on service and cleanest, simple water dressings. Disinfectants 
must be freely used on the wound and in the neighbourhood of the patient's 
bed, as it is from these wounds, when many of them are collected together, 
that hospital diseases arise or are originated. 

Contused Wounda, — ^These may be simple, requiring some evaporating 
lotion or stimulating liniment, and a few days' rest, to restore the injured 
parts to their normal condition ; or the parts may be so damaged that 
sloughing takes place, when the injury should be tr^nted on the same prin- 
ciples as m slou^^gfrom lacerated wounds. 

Wind J^a^/^.'-'Extensive injuries to internal viscera have been inflicted 
without any sign of an external lesion ; bones have been broken, and ]fet 
no sign on the external skin of contact with any missile. These injuries 
are produced by what are known as wind balls^ which many' authorities on 
gun-shot wounds have endeavoured to explain. Some consider they are 
produced by aerial percussion, from the mass of metal bein^ projected 
through the air with g^eat velocity ; others attribute it to electricity. 

Mr. Lon^ore considers " the true explanation of the appearance pre- 
sented in those cases which were formerly called wind contusions, appears 
to rest in the peculiar direction, the degree of obliquity with which the 
missile has happened to impinge against the elastic skin, together with the 
relative situation of the internal organ injured to the missue and to other 
hard substances in the neighbourhood. The surface itself is not directly 
torn or cut into, because the impact of the projectile has not been sufii- 
ciently direct to effect an opening ; but the parts beneath are crushed by 
the pressure to which they have l^en subjected between the combined in- 
fluence of the weight and the momentum of the ball or shot on one side and 
of some hard resisting substance on the other. Thus,'on a cannon ball pass- 
ing across the abdomen, the elasticity and ready mobility of the skin may 
enable that structure to yield to the strain to which it is exposed, while 
viscera are ruptured by the projectile forcing them against the vertebral 
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column. So the weight of a ball passing obliqnely over the fore-arm, may 
possibly crush the bone between itself ana some hard substance against which 
the arm may be accidentally resting, without lesion of the inte^sed skin." 

Wounds, whether received direcUy or indirectly, may be complicated by 
the entrance of extraneous bodies, such as portions of dothingwom by the 
wounded, or various articles which may have been about his person. 

How Gvn~ihot Wounds are Influenced. — Gun-shot wounds may be influ- 
enced by the shape and weight of the missile, its velocity, and structure ior 
jured. For instance, a conical bullet will do more injury to a bone and soft 
•paita than a round one of the same weight and fired at the same proportionate 
distance ; and a hollow conical bullet will cause more damage to the soft 
{Mirts, periosteum, and bone, than a solid, both .being fired imder the same 
circumstances. The position a limb may be in at the time of being struck, 
will influence the direction of the wound ; also a very slight obstacle, such 
as a button, or a coin ; and even a tendon in a state of tension has been 
known to turn the course of a round buUet; this is scarcely possible with 
the conical bullet fired at a short distance, which has such force as to pass 
directly through a limb, smashing all before it. 

Uxamination of Wounds. — Penetrating gun-shot wounds of extremities 
should be examined most carefully for bufiets, fragments of shells, or other 
extraneous bodies ; and for doing this the finger will be found the most con- 
venient and least likely to give pain ; it wul also most readily detect the 
nature of a foreign body. 

The sooner this operation can be performed the better, as the wound will 
contract and surrounding parts iimame ; so that the longer a search is 
delayed, the greater the suffering to the soldier, and tibie more difficult the 
operation. 

The finger may not be sufficiently long to reach a bullet or other foreign 
body, or the wound may be too small to admit the finger, in which case a 
silver probe should be used, or any other probe which the surgeon may con- 
sider best suited to thecirumstances of the case ; but until the finger fuls, 
no other probe should be used, (hi this point, Hunter remarks : " Probes 
should never be used but by way of satisfaction in knowing sometimes 
what mischief is done ; we can perhaps feel if a bone is touched, or a ball 
is near ; but when all this is known, it is an hundred to one if we can vary 
our practice in consequence of it. If the wound will admit of it, the finger 
is the best instrument ; but if the wound is too small it may be enlarged oy 
an incision through the fascia." 

In exploring for btUletSy various plans have been devised. In olden time 
the wounded man was actually lifted and placed in the same position he 
was supposed to have been in when wounded ; but the educated surgeon 
can now picture to himself that position, and cause the finger or probe to 
work accordingly, without altering the position of the sufferer. 
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Mr. Longmore recommends the following coarse to be adopted when ex- 
ploring with the finger : — 

** The finger shomd be inserted slowly and steadily towards the deepest 
part of the wound. During its passage, the surgeon should carefully 
observe whether any foreign body appears to be pushed before it^ or to be 
lying by the side of the tr^k of uie bullet, and should note any other pecu- 
liarities of the wound. He should also ascertain whether the end cif the 
tSMsk is reached, and if this is found to be arrived at, a careful circular 
sweep of the finger-end will then usually settle if any, and what, foreign 
bodies are lodge£ The sureeon should not witiidraw his finger until the 
coarse the projectile has taken, the injury it has done, the complications of 
the wonnd, such as the presence of foreign bodies, and, in such a case, their 
kind and situation, have been decided by him ; the exploration will then be 
completed bv one operation, and a second insertion of the finger for the 
purpose, which is always irritating to the patient, avoided. If the finger 
oe not sufiiciently long to reach the bottom of the wound, even when the 
•oft parts have been approximated by pressure from an opposite direction ; 
and when the lodgment of a projectile is still suspected, or some otiier 
point of doubt remains to be solved, such as the direction the projectile 
EOiM taken in the latter part of its course, we are compelled to make a 
further exploration l>y other means. Generally, a long silver probe, that 
can be bent if requir^, and that can be guided into a definite direction at 
the will of the surgeoiL will be found to be the best substitute for the 
finger. The probe should be used with great discretiim, for, without care, 
it may readily be made to infiict injury on vessels and otiier structures 
which have escaped from direct contact with the ball, but have returned by 
their elasticity to the situation from which they had been pushed or drawn 
aside during its passage. 

" Sometimes, when the fin^r in the wound fails to find a lodged projectile, 
the particular spot in which it is lying may be detected simply b^ relaxing 
the musciilar tissues, so as to give a loose and pendulous condition to the 
parts concerned, and then li^tly tossing up the fiesh at different points 
from below with the tips of the fingers. A bullet lodged among the soft 
parts will occasionally make its presence known under such an action by 
the impulse which its weight communicates to the top of one of the fingers 
when the parts, having been shaken upwards, return to their previous posi- 
tion. Sometimes a eentle kneading pressure in the neighbourhood of the in- 
iury, assisted by information derived from the sensation of the patient, will 
lead to the detection of such a foreign body ; or it may be discovered by 
passing the palm of the hand down a limb. 

^ Cases in which the exploration bv the surgeon's finger is altogether 
impracticable, and in which the use of the probe is attended with so many 
•onrces of doubt as to prevent any satisfactory conclusion in respect to the 
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lodgment or absence of foreign bodies from being 
arrived at, occasionally occur. Much trouble and 
inconvenience will then be experienced unless the 
surgeon is in possession of some of the new contri- 
vances for clearing up these doubts. 

Nelaton's Probe. — ^M. N^aton designed a probe for 
ascertaining the nature of the foreign body impacted 
in the bone of one of General Garibaldi's imkles. ^* It 
consists of a slender rod of metal five or six inches 
in length, terminated at one end by a smaU knob of 
white, unglazed biscuit china. The other end of the 
probe is furnished with a small handle, grooved ridge- 
and-furrow fashion, in order that the finger and 
thumb may the more easily roll it between them, 
while the porcelain knob is being pressed at the 
bottom of the wound against the suspected foreign 
body (fig. 43). If it be a leaden bullet against 
which the porcelain is rubbed, a ver^ distinct mark 
of lead is impressed on the latter, which is not easily 
obliterated."* 

This probe of M. N^aton's may possibly deceive 
the surgeon, if he supposes, because no dark mark 
has been produced on tiie biscuit china, that con- 
sequently there is no bullet, as in the event of there 
bemg anything — such as pieces of cloth, paper, linen, 
membrane — ^between it and the probe, there will be 
no leaden mark. 

LeconUe's Probe. — Dr. Lecomte has designed an 
instrument (fi^. 44) with a view to obviate the diffi- 
culties expenenced with N^aton's probe, which 
not only indicates the presence of lead, but by 
bringing away a small portion of anything capable 
of being cut into, declares what it is. He has given 
it the name of the " Probe Nippers " (" Stylet 
Pince"). It consists of two fine steel blades en- 
closed in a cauula ; each blade terminates in a little 
cup, and when both are brought together they form 
a smaU knob. These blades are in connection with 
a rod and handle worked by a screw. When the 
knob of the probe is brought into contact with the ex- 
traneous substuice it is caused to open, and then, by 
pressure against it and causing the little blades to close, 
* * British Medical Journal/ 1871. 
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a small portion is carried away. Several instruments have been designed for 
detecting lead and other metallic substances by means of electricity. 

Tailor's Explorer. — Mr. Tailor's electric explorer consists of two insu- 
lated needles. They are connected by wires with a small galvanic battery 
and mariner's compass. When the points of the needles touch the metallic 
substance the needie of the compass is deflected. 

De Wilde's Explorer, — ^Mr. De Wilde has adapted a telegraph bell to the 
electric apparatus, which denotes the presence of metal by the sounding of 
the bell. 

JAehreicJc's Escplorer, — ^Liebreick has designed an instrument somewhat 
similar to Tailor's, except that a galvanometer is substituted for the 
mariner's compass, the needle of which is deflected on the electric circle 
being completed. 

Professor Longmore exhibits to his class (R. V. Hospital, Netley) an 
easily made electric instrument (fig. 45), and so portable that it can be 
carried about the person of the surgeon. He describes it as follows: — 
The magnet of an ordinary pocket compass, which has had some turns of 
wire covered with thread woimd round it as an induction coil, is employed 
for the electric indicator, while a piece of zinc sheeting bent round a 
small plate of copper, but separated from it by flannel padding saturated 
with the usual diluted acids, forms the voltaic pile. The exploring instru- 
ment is formed by two insulated wires bound toother, but the points left 
free. These parts being connected, when the circuit is completed by contact 
with metal, the indication is given by movement of the magnet of the 
compass. 

Extraction of Bullets, — For the extraction of bullets, fragments of 
shells, or other extraneous matters, various instruments have been devised. 
Coxetor's extractor has been found most useful for this purpose. Also a 
long and strongf orceps with spoon-like blades, into which a bullet is sup- 
posed to slip. There is also the " tire-fond screw," and Luers' sharp-pointed 
forceps ; and innumerable forceps designed to suit the fancies of military 
surgeons. None of these can be applied without careful manipulation by 
the surgeon, who with his finger may be able to direct the end of the 
forceps towards the lodged missile, or with the hand on the outside of the 
limb press the bullet towards the instrument. 

Bullets found near the skin, which have not had sufficient force to make 
an exit, require much care in removing, especially in the neighbourhood of 
a cavity, as by injudicious handling the^ may be pressed back into the 
cavity. It is therefore always best to fix the substance to be removed 
before using the knife, the incision made being free. 

Bullets lodged in bone, which frequently happens in the spongy ends of 
some witliout causing fracture, should be cut down upon and removed. If 
superficially lodged, the steel elevator will be found best suited for the 
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takea not to injure the great vessels and neires, to cause much irritation 
to the soft parts by extensive incisions, or to use violence. 

Gun-shot toounaa^ of muscular parts become 'painful, swell, and ihe 
usual s^ptoms of inflammation set in from twelve to twenty-four hours. 
The neiffhbourhood of a wound in a limb may become discoloured, depend- 
ingon uie amount of contusion and severity of the injury. 

The discharge from a gun-shot wound is at first a redcush fluid ; after a 
day or so it becomes dancer and thicker ; but much will depend on the 
amount of sloughing likely to take place, as if the parts are much bruised 
or burnt, which latter condition sometimes occurs from close shots, the 
character of the discharge will be modified, and separation of the dead 
from the living will be longer delayed. Following the separation, there 
will be discharge of purulent matter, which gradually dimimshes. As the 
wound fills with granulation, this discharge may continue for an indefinite 
period, in conseouence of ret^ition in the wound of some foreign body, 
such as a piece ox clothing or a splinter. It is therefore necessary at each 
dressing to make a most careful inspection of the wound, and remove any- 
thing which the introduction of a probe will probably detect 

MwUer remarks on gun-shot wounds, '' that from the circumstance of 
commonlv having a part killed, in general they do not infiame so readily 
as those from other accidents ; this backwardness to infiame will be in the 
proportion that the quantity of deadened parts bear to the extent of the 
wound ; from which circumstance the inflammation is later in coming on, 
more especiallv when a ball passes through a fleshy part with great velo- 
city, because there will be a great deal deadened in proportion to the size 
of the wound ; therefore inflammation in gun-shot wounds is less than in 
wounds in general, when the same quantity of mischief has been done ; and 
this also is in an inverse proportion to the quantity of the parts deadened. 
According to the velocitv of the ball^ so is the direction. When the velocity 
is g^eat, the direction of the ball will be in general more in a straight line 
than when it is small. Velocity in a ball makes parts less capable of healing 
than when it moves with small velocily ; therefore, ^un-shot wounds in pretty 
thick parts are in general later of healing at the orifice where the ball enters, 
than at the orifice where it passes out ; il, therefore, the wound of exit is in a 
depending position, it may be necessary to keep it open by artificial means." 

noun€U not having a free exit for disch^ge, very frequently burrow and 
give much trouble, more particularly if there be loo^ent of an extraneous 
body. The following case will illustrate such, i During tiie siege of Sevas- 
topol, a brother officer of the. writer's, when returning from duty in the 
trenches, experienced a severe lacerated wound in the anterior part of the 
left thign, which he stated was caused by a shell exploding in front of him, 
causing a ramrod he had in his hand to enter the thigh. At the time the 
shell exploded there was a soldier standing between him and it On arrival 
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in camp his troasers were literally blown off him, and a long lacerated 
wound extended down anterior of the thi^h, but no appearance of an ex- 
traneous body. Several da^s after, the hmb became very much swollen, 
discharge from wound copious and dark coloured, and the back of the 
thigh presented the appearance of an abscess having formed. On exam- 
ining wound with a probe, a movable foreign body was discovered, and on 
makmg an incision through the thick fascia at the back of the thigh, a 
long splinter of bone and several pieces of doth were discovered. The 
splinter had no doubt caused the wound, and not the ramrod, as was at 
first supposed, and was part of the thigh bone of the man who was standing 
between him and the explosion, and who was blown to pieces. On removid 
of the splinter and pieces of clothing, the wound healed rapidly, the counter 
opening bein^ the exit of all discharge. 

Much surgical interference is often required in following up sinuses, 
particularly in the neck and lower extremities. Where these barrow 
between the muscles and fascia, counter openings, and support in the 
form of compresses and bandaging, will afford the best means of estab- 
lishing a cure, care being taken when a bandage is applied to a limb that 
it is commenced at the hand or foot. 

General Treatment of Gunshot Wounds, — Gun-shot wounds in their 
course of treatment will be influenced bv many circumstances : derange- 
ment of the digestive system, causing fever and dry appearance of the 
wound ; inclemency of the weather ; moral influences, such as impatience 
and irritability of temper, tend to retard recovery. Fortunately, soldiers 
are most patient : one seldom hears a grumble or a question as to the pro- 
bable effect of a wound. 

The Treatment of simple gun-shot wounds should be most simple. The 
application of a piece of wet lint or linen covered with gutta-percha tissue 
or oiled silk, retained by plaster or light dressing, will be quite sufficient. 

/ce, if procurable, may be found agreeable, and will tend to subdue in- 
flammatory symptoms j but if not comforting, or if it produce irritation 
of the neighbourmg skm and induce a pustular eruption, it should be dis- 
continued. 

Painful Gun-shot Wounds, — ^When a gun-shot wound is tender, it has 
been recommended to apply a little oil, lard, or simple ointment ; but my 
experience is that greasy dressings become hard and offensive, requiring 
frequent renewal, and are conseciuently objectionable. It is, therefore, 
better to relieve the sufferer with opiates, or the local application of 
morphia — say, quarter of a grain sprinkled on the wound. 

The Use oj Bandages. — "i/u:, Guthrie had a very strong objection to rollers 
for dressing of wounds. He says they become stiff, bloody, and dirty. 
He considered they did no good, and were for ttie most part cut off with 
BcisBors and rendered uselesB. On this point Hamilton, of the U. S. A., 



renurka : ^ ^ 
whea jodidotufjeinplDTeil, than a roller." At the same time, nothing is 
capable of doii^ more barm. If a roUei is carefoUy applied to the limb 
at an early penod, much of the bleeding is prevented, »"^ ' -' "■- 




blood which does escape flovs oi 
open purposelT ; and thus we a 

bleeding, but those eiteneiTB intermoBculai ei . . 

The applkaiion of warm water may be followed by relief and benefit 



applied by means ot ipoiigio-fiiliiie to the trunk, neck, and upper portion 
of extremities. 

ProfesaoF Eamarch, in hii wotk on Bandaging,* deacribea bathi fat both 
cxtiemitiea, which I saw in nse in the German hogpilal, Tenailles, during 




the Franco "German War, 1870-71, and which appeared to afford great 
comfort to the soSereTB neing them. 

The illoBtratiaD (fig. 46) represenla one of these batba for the loner 
extremity ; those for the upper being somewhat longer, aa shown by 
eg. 47. 

Esmsrch says : " For lengthened immersion it is best to use the aim and 
■ ■ VeiiaDdplali mid Fdillaamlh,' Dr. F. Eemireh, p. IS. 
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foot bath of plated zinc, niunbers of which can easily be prepared for 
clinical as well as field hospitals. 

^ The wounded limb should be laid on the suspension straps, which are 
fastened on either side to metal buttons, so that it will be suspended in the 
middle of the water." For later steps of sup|)uration, these baths will be 
found most useful and comforting, especially in cases of excision, where 
immersion can be conveniently applied. 




Fig. 49.— -Velpeau'B Irrigating Apparatus, from Dr. Blllroth's 
' Surgical Pathology/ p. 72. 

Irrigation has been advocated by some army surgeons. It is a perfect 
method of lowering the temperature of a part, and therefore useful in 
allaying inflammation in injuries of joints. 

To carry it out effectually its application must be sufficiently prolonged, 
as in the event of its being suspended for a short time reaction will set in 
and the inflammatory symptoms will be more severe. 

Esmarch, in his work on Bandaging, &c., gives an illustration (fig. 48) 
of a very simple plan for using or applying irrigation. By placing a vessel 
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GODUimDg water above Uie level of the patient, the fluid maj be condacted 
to the affected part by meang of a, syphoa formed of gotta-pereha or other 
tubing, 01 by means of a piece of cotton-irick or skeia of wonted, which 
■will net after the manner of a syjihon. A vessel may alao be eonetructed 
mtb B pipe near ita bottom, to whieh a, tnbe may bs attached. 

Velpeau recommends the apparatua for irrigation aa ahown in fig. 19. 

Irrigation ia best emploTed by lirxt laying npon the wound ■ piece of 




lint, cloth, or other aoft dreasing, much larger -thaa the wound itaclf, po 
that it exteoda aeveral iochea beyond its margin. Arrani{emeut« ajioutd 
be made oa and onder Ihe patient'a cot for carrying ofc and collecljn); 
the water as it falla off the limb or wounded part, 

Wathiny Woundi.— While on the sul>jact of irri;;iition I beg to roi'om- 



it falla off the limb 
oundi.— While on 
excellent plan forwaahin;; oi 
Rented in ilg. 50. A gentle or strong atrea 



. of u 



ap|)lied t. 
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any wound, quite doing away with the use of sponges, which are generally 
not numerous, and, if present, may^ be the means of setting up imheaK^y 
action in healthy wounds from having been previously used.* 

With the kidney-shaped tray, as shown in fig. 50, any part of the body 
may be irrigated without wetting the patient's clothes or bed clothes. 

PoulHcet, though useful at times, are most objectionable, and should be 
avoided as much as possible in military hospitals on active service. When 
persistently used, the^r are frequently the means of assisting in establish- 
ing cases tor amputation which might otherwise have turned out favour- 
ably. When no longer required, poultices are with difficulty disposed of, 
orderlies and sick depositing them in holes and comers (if not most care- 
fully watched) where they are least suspected, and where they become 
putrid, sour, and encourage flies. 

Disinfectants. — It is of the greatest importance that every precaution 
should be taken against the decomposition of sloughs and discharges, and 
for tills purpose the following disinfectants have been recommended, which 
may be divided into two classes : — 

1. Those which prevent or modify decomposition. 

2. Those which neutralize products of decomposition. 
Under the first class may be included — 

Carbolic acid, which in the present day appears to stand foremost in the 
opinion of some. 

Permanganate of potash, chloride of zinc, nitric acid, nitrate of silver. 

Under me second class mav be included — 

Chloride of lime or soda, charcoal, iodine. 

Carbolic acid should be applied in weak solution, say 2 parts in 100 of 
distilled water, oil, or glycerine. If applied too strong it produces pain 
and irritation. 

Permanganate of potash may be used of a streng^th according to the 
nature of wound, one of an offensive character requiring a strong solu- 
tion. It should be applied with a glass syringe, as contact with sponges, 
lint, or cloth decomposes it and renders it useless. 

Chloride of zinc snould be used in solution, care being taken not to make 
it too strong, or it will produce great irritation. 

Nitrate of silver should be used in solution of from ten to twenty 
grains to the ounce of distilled water ; applied with a syringe. 

Nitric acid will be found useful in phagedcenic ulceration, and may be 
applied in a pure state or as a lotion. 

Chloride of lime may be used in solution with water as a lotion, or for 
disinfecting the air. 

C^arcoaf may be used sprinkled on a poultice, applied in powder, to a 

* This plan of Irrigation was seen by the writer in the Q^nan hoq;>ital8, Yersalllest 
during the Franoo^jterman war, 1870-71. 
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wound or tdcer, or in muslin bags, which latter proceeding is most clean 
and convenient. 

Iodine may be used for disinfecting the air or as a lotion. 

Other dressings have been recommended besides those already mentioned) 
such as glycerine on lint or charpie. Carded oakum and carbolized tow 
are excellent dressings for absorbing discharges and keeping down offen- 
sive smells. Tincture of arnica^ with water, may be used as a stimulating 
dressing; or diluted alcohol ; tmcture of -the perchloride of iron, in weak 
solution. 

Above all, in the local treatment of gun-shot wounds, cleanliness most 
be attended to, as without it no treatment can be successful. 

Constitutional Treatment. — ^The constitution frequently requires looking 
after, the regulation of diet being essential. Cases may occur, such as ill 
wounds of the lungs, where it may be necessary to reduce tiie patient to a 
state bordering on starvation ; the contrary, however, may be indicated 
in weakly patients, and after prolonged suppuration or exposure to pri- 
vation. 

Sanitary Treatment, — ^The surgeon should observe strict sanitary pre- 
cautions about the patient's person, bedding, and clothing, and, when it is 
possible, ample cubic space should be given to each person ; for wounded, 
at least 1200 ft. each m buildings. In huts and tents t^e allowance may 
be less. 

Ventilation qf buildings is of the greatest importance; but it must be 
observed that, though ventilation is necessary, a wounded soldier may have 
too much of it, and in the treatment of gun-shot wounds too low a tempe- 
rature, or currents of air, may be attend^ by most serious consequences. 
During the Crimean campaign and the late Franco-Prussian war, the in- 
fluence of temperature on suppurating wounds was most remarkable. In 
the Versailles hospitals many of them took an unhealthy action when tibie 
temperature of the wards became very low. 

Tne proposal on the part of Professor Chisholm, of South Carolina, to 
pare the edges qf gun-snot wounds in such a way as to prepare them for 
nealing by tiie first intention, has not been found to succeed by most 
sun'eons. 

liiis plan was originally suggested by Desault and Larrey in wounds of 
the'face. Professor Chisholm was desirous of having the same proceeding 
for all wounds. 

The Director-General, Medical Department U. S. Army, says, '^that 
from the experience and evidence adduced, the results were not satis- 
factory, and ne considers that by attempting to regulate such wounds by 
the knife, there is great liability of sacrificing more tissue than Nature 
would have done." 

The Pneumatic System of healing wounds, as introduced by M. Jules 
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Gu^rin, has been mentioned by Deputy-Surgeon-General Gordon, who 
considers that in its present state, although suitable enough for a sta- 
tionary hospital, it is utterly ud suited to a movable one. The apparatus 
haying been provided, " the wound should be dressed in the ordinary way, 
then anply to its surface charpie moistened with tincture of arnica, over 
that a little oakum, then a bandage moistened with arnica lotion. The air- 
tight case of india-rubber should now be applied, the tube extending from 
it being connected with an exhausting glass vessel, from which another 
communicates with the air-pump. The glass vessel has, moreover, a third 
opening, by which liquids reachm^ it from the wound may be discharged 
without deranging the apparatus m any way ; and by means of the m- 
genious mechanism contrived by the inventor of the apparatus, the action 
of the air-pump can be reversed, so that the lotion of phenic acid, perman- 
ganate of potash, or other remedy, may be applied to the dressings of the 
wound without taking any of them off. Grave wounds are dressed by M. 
Gu^rin once a day, those of a slighter nature once every five or six days. 
In all cases it is necessary for success that tiie apparatus be applied to the 
wound before inflammation sets in, and thai during the treatment the 
patient be well supported by food and extras.'^ ♦ 

Cotton-wool dressing for wounds was introduced at the end of 1870 by 
M. Gu^rin. This plan of treatment consists in surrounding the wounded 
limb by very large quantities of cotton-wool, and rendering the whole 
dressing firm and compact by tightly applied bandages, which are left un- 
disturbed for several weeks. 

Wool employed must be of good quality, clean, and free from impurities. 
If there be a glazed surface, this must be stripped off, and the sheets of 
wool, torn into lon^ strips about a foot wide, must be rolled up so that they 
may be methodically applied round the part. The quantity of wool used 
at a dressing is sometimes enormous, Guerin having employed as much as 
four pounds. It has to be securely fixed in its place by means of bandages, 
which establish a considerable amount of elastic compression.! 

Bayonet, Lance, Sword, and Arrow Wounds. 

Bayonet and lance wounds come under the head of punctured wounds ; 
sword, as incised ; and arrow wounds as a combination of lacerated and 
punctured. The latter will be only considered here, as the former have 
been already alluded to. 

Arrow Wounds, — ^These are not likely to be met with in warfare 
between civilized countries, but arrows are still in use among savage 
tribes, and as the army surgeon might be called upon to exercise his skill 

• Gordon's ' Lessons on Hygiene and Surgery,' p. 130. 
f ' Medical Times and Qazette,' 3lst Oct. 1S74, p. 506. 
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in the treatment of such wounds, the following information may be found 
useful. 

Mr. Hamilton describes " the point of entrance of an arrow as being indi* 
cated by a narrow slit, the margins of which are slightly disooloured, 
resembling very much the wound made by a small ball. The wound of 
exit resembles the wound of entrance, except that it is not discoloured, and 
is somewhat larger. 

Suppuration can seldom be avoided. 

Profuse hemorrhage, extensive abscesses, empyema and tetanus, are 





Fig. 51.— Wire loop for extracting arrow-heads embedded la the soft parts. 

I 

among the most frequent complications of these accidents, when only the 
external or fleshy portions of the body are implicated." 

The great difficulty to be overcome in the treatment is to remove an 
arrow which has lodged, without leaving its head ; and as the missile 
appears to be more or less constructed with that view, plans have been 
devised for removing the shaft and head together. 

Doctor Bill, of the U.S.A., has invented an ingenious expedient for re- 
moving the barbed heads of arrows when buried in the soft parts of large 
cavities, or when impacted in bone. 'It consists of a snare, as tepresented 




Fig. 52.— Wirc-tvsrister recommended by Dr. Bill, twelve inches long. 

in Fig. 51, the arrow shaft being used as a guide to the wire, and the great 
danger of detaching the head from the shait being avoided. 

When arrow-heads are lodged in bone, and cannot be detached by slight 
traction, aided by a gentle rocking motion of the shaft, the plan which 
Dr. Bill advises is to procure a piece of well-annealed iron wire, two-and- 
a-half feet in length, to pass the ends through the holes in a long suture 
wire-twister, and secure them to its handle (Fig. 62), leaving a loop at the 
distal extremity (Fig. 53). The loop passed over the feathered end of the 
shaft is to be thrust down to the other extremity and made to snare the 
ftirow-^ead, and the wire being tightened, the foreign body and instrument 
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are to be withdrawn together. Dr. Bill suggests that two straightened 
catheters soldered together would answer in place of the wire-twister, and 
the ^craseur now supplied with the army field-instrument cases would 
probably prove a jret more convenient and reliable instrument. But, when- 
ever possible, it will be preferable to cut down upon the arrow-head, and to 
remove it with forceps ; for the surgeon should not work in the dark.* 




Fig. 63.— Wire loop twisted once on itself for snaring impacted arrow-heads. 

" If the arrow has passed nearly through, so that its point can be felt 
upon the opposite side, the surgeon should cut down upon it by a counter 
incision, ana extract it b^ that route, as suggested by Larrey ; and in order 
to facilitate its removal m this direction he may, as soon as the head of the 
arrow is withdrawn, and the end of the shaft to which it is attached can be 
seized by the forceps, cut off the opposite end of the shaft close to the skin 
by a pair of bone nippers ; or if he finds the head and the shaft separated, 
he may withdraw tne shaft on the one side and the head on the other, 
taking care, however, that the tendinous string (a string which atte^hes 
head to shaft) is brought out with the head, otherwise it may be left in the 
track of the wound. The same practice may sometimes be adopted, 
namely, making a counter incision to reach the head, even though the head 
is not felt, provided the surgeon can determine the length of the shaft, and 
consequently the probable position of the head." 

*' An arrow having penetrated bone, an attempt should first be made to 
extract it by rocking it to and fro in a direction at right angles with the 
plane of the groove which is made on the outer or feathered end of the 
shaft."! 

• « Surgeon-General's Report, U. S. Army, 1865 to 1871/ p. 162. 
t Hamilton's * Military Surgery,' p. 534. 
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INJURIES OF THE HEAD. 

This important and interesting subject has engaged the attention of 
numerouB writers. 

Mr. Guthrie remarks : " Injuries of the head affecting the brain are diffi- 
cult of diagnosis, doubtful in their character, treacherous in their course, 
and for the most part fatal in their results." 

'^The slightest miury to the head may produce effusion, encephalitis and 
its consequences, plugging of the sinuses "by coa^ola, leading to coma, 
paralysis, pyaemia and death ; while extensive injuries (their aspects at first 
threatening ^most serious results), such as fracture, depression, and even 
permanent compression, from lodgment of bullets or other extraneous sub- 
stances, have been followed by no such consequences." 

Clasdfiaxtion of Injuries ojr Ms Head, — ^Many classifications of injuries 
of the head have been suggested, but it appears to the writer that for prac- 
tical purposes it will be sufficient to consider them — first, with regard to 
injuries of tiie containing parts ; and second, with regard to the organs 
contained. 

Cowhuion of the Head, — ^These injuries generally occur in war from spent 
bullets, fragments of shells, or other missiles, the velocity of which has 
been nearly expended ; or the^r may occur indirectly from splinters of stone, 
wood, &c Whatever their origin may have been, or no matter how slight 
the contusion, Uiey should be most carefully examined and watched. Mr. 
Liston has remarked that ** wounds of the head of the most trivial character 
are not to be despised, or of the most severe not to be despaired of." This 
maxim should amays be kept in view. 

The treatment of simple contusion consists in the application of cold water 
to the part, and the administration of cathartics; light diet, no stimu- 
lants, and most perfect quietness. 

Severe contusions, accompanied by a tumour, are sometimes difficult to 
distingaish from depressed fracture^ the centre of both giving to the hand 
a hollow or depressed f eeUng. To uie inexperienced these bloody tumours 
are a source of great perplexity, but they will in general be distinguished 
by their having a well-defined margin or waU, and when the hand is 
passed over from the sound part it wiU first feel tiiis hard waU or margin, 
and then suddenly experience a soft depression in the centre of the 
tumour. 

In a fracture with depression there will be no defined margpm or soft 
cc itre, the depression being gradual and hard to the touch ; besides, there 
will in aU probability be symptoms of compression accompanying the 
injray. 

These tumours may give trouble by suppurating, the effused blood acting 
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as a foreign body ; but as a role they become absorbed with the use of cold 
applications. When, however, suppuration takes place, the tumour must be 
incised, and free exit made for the escape of matter. Severe contusion, 
accompanied by an open wound, may be lollowed by erysipelasj abscesses, 
periostitis, or necrosis, as well as inflammation of the bram and its 
membranes. 

The treatment of these contusions does not differ from simUar injuries in 
any other part of the body ; but with complications of erysipelas, abscesses, 
&c., the treatment requires to be most active, in consequence of the close 
proximity of the brain and possibilitv of inflammation extending. 

Contiised Wounds, with Fracture of the Cranium, without Depression,— These 
injuries but seldom occur, and, as regards the fracture, are difficult of dia- 
gnosis ; a fissure through both tables may exist, without producing any 
alarming symptoms or external evidence. 

Furrovnng of outer Table, — ^There may be furrowing of the outer table 
without injury to the inner, this being caused by the passage of a ball 
across the skull, striking in such a position that it does not enter — in fact,, a 
graze of the bone — ^which as a rule is followed by most unpleasant symp- 
toms, such as inflammation of the brain and its membranes, necrosis, and 
abscess. 

In the treatment the surgeon must be guided by the amount of constitu- 
tional disturbance and cerebral symptoms, applying local. remedies such as 
are recommended for contusion with open wounds, subduing inflammation, 
and keeping the patient perfectly tranquil. 

Contused Wounds, with Depression, — These injuries are as a rule so con- 
nected with the consideration of compression, that it is scarcely necessary 
to touch here on the subject. It may, however, be stated that patients 
have recovered from such injuries without the depression being elevated ; 
the surgeon must therefore be guided by the urgency or otherwise of the 
svmptomsj to decide him as to the necessity of cutting down or dividing 
the scalp to examine the bone, and form an originally simple fracture into 
a compound. 

Sir A. Cooper, Abemethy, and Dupuytren, recommend that, if the 
depression does not produce symptoms of compression, it is best not to 
interfere. Mr. William MacCormack remarks on this subject: "One 
point regarding which opinions vary somewhat, is respectin|^ the treatment 
of depressed fracture unaccompanied by symptoms, and with an external 
wound. Where there is no wound, he would be a hardy operator who 
should cut down upon a depression in the skull, in the absence of any 
s^^ptoms o£ compression. When there is a wound, however, the case is 
different ; but even here I question much if the surgeon ought to do more 
than simply remove such loose fragments as can readily be got at."* 
•* * ITotes md ReooUectiDns of an Ambulance Surgeon,' by Wi)liam MacCormack, p. 65. 
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Penetrating Wounds of the Cranium generally prove fatal ; but ixutances 
have occurred of recovery when the ballet or other nusBile has been mr- 
rounded by Ijmph, and the brain becomes accustomed to its presence. 

When a missile has entered the brain, it is almost impossible to remove 
it, and an attempt to do so may only cause further injury ; if, however, it 
can be felt superficially, it should be removed. 

Fracture of the Inner Table of the Craniumj—Tht inner table of the skull 
may be fractured without signs of depression, or fracture of the outer 
table, or detachment of the pericranium. On this description of injury 
Guthrie remarks that in the great number of broken heads that he had 
under his care on many different grand occasions, that he has never actually 
known the inner table to be separated from the outer, without positive 
marks of an injury having been inflicted on the bone or pericranium. An 
operation, he says, should never be performed under the expectation that 
such an accident may have happened, unless it be apparently required by 
the urgency of the symptoms, indicating compression or irritation of the brain, 
which cannot be relieved by other means, and are about to prove fataL* 

Fracture of both Tables, — There may be comminuted fracture of both 
tables, without producing the slightest symptom of compression, the bone 
having been broken into such small pieces that they rest loosely on the 
dura mater, and cause no cerebral symptoms ; the treatment in such a case 
being cold applications and perfect quietness, with strict observance of 
diet, and no excess. 

Fracture from Contre-Coup, — ^This accident, causing a fissure of the 
parietal bone, or fracture at the base of the skull, where it is most common, 
IS of rare occurrence in the army. Out of 12,980 injuries of the head 
during the American War of the Rebellion, there were only two cases 
recorded of this peculiar injury. The fracture is accounted for by a heavy 
blow being struck against a hiurd resisting part of the skull, and the shock 
transmitted causing the thinnest and most brittle portion, though at some 
distance, to give way. 

This fractore is never depressed, and is very difficult to recognise. In 
some instances it has been diagnoseid by[a sensation of crepitus being given 
to the hand when the head has been gentler moved. 

The treatment should be entirely constitutional, consisting of mercury, 
according to gravity of symptoms, and purgatives, the head being placed 
in a soft pillow. 

Fracture of the Base of the Skull. — ^A fall from a height, or a blow on the 
vertex or side of the head, may produce this description of fracture, which 
usually extends from the point struck across the base of the skull, and not 
unfrequently running through the petrous portion of the temporal bone or 
ipto the foramen magnum. 

• Guthrie's * CtommentarleB,' 1866, pp. 341, 343, 
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. This ifi A most serioiiB accident) and verv commonly attended by fatal 
results ; still there are instances of persons having lived for a consiaerable 
period after such injuries. 

Writers on this subject have endeavoured to lay down rules or particular 
signs and symptoms for certain seats of fracture in the base of the skull, 
but unfortunately such definite information does not help one in the treat- 
ment ; it nuiy assist the surgeon in forming his diagnosis. 

A fissure extending through the anterior fossa may be accompanied by 
extravasation of blood into the orbit or eyelid, or there may be free 
hemorrhage from the nose. 

Should the middle fossa be implicated, there will very likely be' frac- 
ture through the petrous portion of the temporal bone, with injury to 
tympanum ; there will then be a discharge of blood or serum from the 
ears. 

When the posterior fossa has been fissured, there may be some difficulty 
in distinguishing the exact nature of the accident, unless the fracture 
passes through the petrous portion, and then there will be the character- 
istic signs of such an injunr. 

Mr. Erichsen considers "there are two signs, the occurrence of which, 
separately or together, leads to strong presumptive evidence in favour of 
the existence ox this kind of fracture. These are, 1st. The escape of 
blood from the interior of the cranium through the ear, nose, or into the 
orbit ; and 2ndly. The discharge of a serous fluid from the ears, and occa- 
sionally from other parts in connection with the base of the skull." He 
further says : '* Bleeding from one or both ears after an injury of the head 
may arise from any violence bv which the tympanum is ruptured, without 
the skull bein^ necessarily fractured. If, however, the hsBmorrhage be 
considerable, tnckling slowly out of the meatus in a continued stream^ if 
the blood in the external ear prdsates, and more especially if the bleeding 
be associated with other symptoms indicative of serious mischief within 
the head, and if it have been occasioned by a degree of violence sufficient 
to fracture the skull, we may look upon its supervention as a strong pre- 
sumption that a fracture of the base of the skull, extending into the 
petrous portion of the temporal bone, has taken place. 

*^ HflBmorrhage into the areolar tissue of the orbit and eyelid, possibly with 
protrusion of the eyeball itself after, accompanies fracture of the orbital 
plate of the frontal bone. The ecchymosis that occurs in these cases arises 
from the filtration of the blood from the interior of the skull, through 
the fracture, into the loose areolar tissue contiguous to the injured bone. It 
differs remarkably in appearance from that resulting from a durect blow 
upon the eyelid — ^from a "black eye." In the latter case there is bruising 
of the skin, and the ecchymosis is in a great measure cutaneous, of a red- 
dinh-purple colour. In the ecchymosis from fracture, the haemorrhage ia 
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entirely subcntaneous. There is probably no bruising of the eyelid, bat 
this is tense, greatly swollen^ and of a purple colour. The extravasation 
can clearly be seen not to be in the skin, but to shine through it." * 

The discharge oi. serum from the nose or ear, which in the latter " wells 
up " as quickly as it is removed, and may flow to the amount of several 
ounces, is generally admitted as a certain sign of fracture of the base of 
skull. 

Scalp Wounds frequently occur to artillery men, at the rapid practice of 
moimted artillery, by men being thrown off the gun carriage when going 
very fast, and a wheel meeting with the man's head will detach a large 
portion of the scalp. When such accidents occur, it is only necessary to 
clean the exposed surfaces and replace the torn scalp, when in all proba- 
bility the parts will heal without any trouble. Occasionally the surfaces 
will not unite, even under the most careful management ; but certain por> 
tions will do so, abscesses very likely forming in other parts. Care 
should be taken to evacuate the abscesses at an early period by adequate 
incisions. 

If the scalp has been much bruised, it may not adhere until suppuration 
has taken place ; when well-regulated pressure will expedite recovery. 

Sabre Wounds on the top of Uie head are not by any means so dangerous 
as those on the side. Sabre cuts will generally admit of being at once 
replaced, and in many instances, with the aid of a few stitches and proper 
supporting bandage, they adhere without further trouble. 

With section of scalp, cranium, and even brain, from a sabre, recovery 
may take place. 

Erysipelas of the Scalp generally occurs after contusion or punctured 
wounds, influenced bv constitution of patient and sanitary state of the 
hospital and its neighbourhood. The treatment should be regulated by the 
powers of the patient and state of constitution. In the milder forms, 
where there is simply a reddish blush, the part should be punctured with the 
point of a lancet, followed by warm applications, such as poultices. In the 
severer form, where there is great puffiness, without redness, the parts 
should be incised, the incisions being two to three inches long, and warm 
poultices or fomentations then applied. The bowels should be regulated, 
and if the constitution be low, wine, ammonia, bark, and good diet, must be 
administered. 

Pycemia is not an unfrequent complication of injuries of the head, and 
it is after slight injuries to the scalp, and not cerebral, that the disease pre- 
sents itself, the severer injuries not lasting sufficiently long in consequence 
of the sufferer not living for the disease to develop itself. The character 
of the disease does not differ when in connection with these wounds f roin 
elsewhere. " The general line of treatment is the same as for pyaemia fronj 
• ♦ Science and Art of Surgery,' by J. ^. Erichsen, vol. i., p. 371. 
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other causes ; but it has been suggested, with a view to prevent its de- 
velopment, when there has been contusion of the cranium, to remove the 
diseased bone with the trephine. The operation would be attended by- 
dangers peculiar to itself ; there would be no limit to the parts to be re- 
moved, and no certainty as to necrosis attacking the contused bone after 
the injury, and consequently the operation is not considered justifiable." 

Injuries of the head affecting die brain have been divided into injuries 
from concussion and injuries from compression or irritation of the brain. 

Conclusion, — It is difficult to explain what concussion really is, but it 
appears to be a shock communicated to the nervous system, in consequence 
of some external injurv or violence producinj^ disturbance of the substance 
of the brain and interfering with its circulation. 

The functions of the brain may be temporarily suspended, insensibility 
being slight and transitory, or it may be prolonged for several hours, or the 
patient may sink without recovering consciousness. 

The symptoms and signs of conclusion are influenced by the extent of 
the injury to the brain. When very slight the feelings may be only faint- 
ness, giddiness, or mental confusion ; but when the injury is severe, there 
will be insensibility, surface of body cold and i>ale ; the sufferer, when 
spoken to in a loud tone, may answer m an incoherent manner, falling again 
into a state of semi-unconsciousness ; muscular power is lost, pulse feeble, 
bladder and bowels act involuntarily, pupils contracted, breathing appears 
to have ceased, circulation has been suspended. This condition may last 
for a few minutes or hours, and is the first stage ; its duration depends on 
severity of the shock. In the second stage stupefaction continues, though 
the patient may be co^izant of being moved or roughly handled. It may 
be possible to rouse him, which partial consciousness is one in favour of 
there being no compression ; when the pupils are contracted, both being 
alike, it is also a symptom in favour of tnere being no compression. 

Vomiting may occur, which is generally considered a good sign, as it 
stimulates the heart's action, and causes the blood to flow through the 
vessels of the brain. As circulation is being gradually established the 
pulse becomes fuller, and surface warmer. When the injury has been more 
severe, the svmptoms are more marked ; there is complete prostration, eyes 
glassy, pupils may be contracted or widely dilated, surface cold ; and, in 
fact, the patient appears moribund. These symptoms may last for hours, 
or merge into the severer complications of compression. 

In concussion the breathing is rarely stertorous, a symptom which if 
present and continual, might be considered as of compression. 

Treatment of Concussion, — Endeavour to revive the energies of the ner- 
vous system and circulation by application of warmth to the body by 
means of hot jars or bottles, blankets, and employment of friction to the 
surface. Adnunister warm drinks, bat po stimulants, unless reaction cannot 
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be brought about without them, and then they should be given in very 
BTaall quantities, their action being carefully observed. The administra- 
tion of an enema, containing some aromatic spirits of ammonia, has been 
recommended. Reaction having taken place, the object is to try and pre- 
vent inflammatory action. There should be perfect quietness, mentally 
and bodily, in a darkened room, the latter having a decided influence in 
preventing congestion. Cold should be applied to the head, mercurial pur- 
gatives a<uninistered, stimulants avoided, or excess in diet or excitement 
of any kind. Should symptoms continue^ blood may be abstracted from 
the back of the neck by leeches, or cupping, or general bleeding may be 
considered necessary^ Blister to back of neck, or the insertion of a seton, 
have afforded relief in protracted cases. 

Should inflammatoiy symptoms become apparent, the. treatment must be 
most active : bleeding from the arm, the most powerful remedy we have, 
should be regulated by the pulse, and repeated as often as the symptoms 
recuK The head should be shaved and ice applied ; mouth touched by 
the administration of mercury^ as quickly as possible, either by inunction 
or by the mouth. Perfect qidetness must still further be enforced. 

During the convalescence, when the constitutional powers become de- 
pressed, small quantities of stimulants mav be given, or, where there is 
sleeplessness and delirium, opiates give much relief. 

Compression means pressure on the brain by a portion of bone, bullet, 
extravasation, blood, or formation of pus, or anything that may press on it 
or enter its substance, causing characteristic svmptoms, some of which are 
as follows : — ^insensibility, breathing heavy, laboured, slow, accompanied 
by stertor ; cannot be roused ; there is a peculiar noise caused by the breath 
being emitted from the comer of the mouth, something like a puff or whiff 
caused by the velum pendulum palati hanging down in the mouth ; tiie 
pulse is usually slower than natural, but at times irregular and occasionally 
quick. If the shock has been slight, the countenance is flushed ; but if it 
has been great, it will be found p^e and livid. The sufferer may be con- 
vulsed and unconscious of anything about him. 

The pupils appear to vary accordmg to the part of the brain injured, and 
are not fleeted by the degree of injury. At first they are generally 
contracted, subsequentlv dilated, or one may be contracted and the other 
dilated; and as the disease advances, or becomes aggravated, they are 
immovable. The lips are usually compressed, and if an attempt is made to 
give fluids they run out at the comers. 

There maybe paralysis of one side, or of one side of the face ; paraplegia 
or hemiplegia. 

At first the secretions are retained ; subsequently they pass involun- 
tarily. 

If the injuries have existed for a day or so, it may be necessary to 
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diaj^ose between compression from extravasation or from depressed bone, 
or inflammatory efihision within the skull. 

In cases of depressed fracture the symptoms are uninterrupted, and on 
careful examination the existence of an injured bone will in all probability 
be discovered. 

In cases of effusion from pus, lymph, or serum, the result of inflamma- 
tion, causing pressure on the brain, symptoms of cerebral inflammation will 
precede the symptoms of compression. 

Treatment of Compression, — ^A wounded soldier, suffering from symptoms 
of compression, appears before the surgeon : tiie first consideration will be. 
What IS the cause of it ? and if that can be ascertained, What shall be done 
to relieve him ? The cause, however, maybe obscure, arising from damage 
within the skull, and probably beyond the reach of the surgeon. The 
treatment in such a case should be constitutional, and very guarded. Watch 
for continuance of symptoms, and, if not relieved, an endeavour should be 
made to bring tiiie sufcerer as quickly as possible under the influence of 
mercury, cold to tiie headj and perfect quietness, with a view to prevent 
the approach of inflammation. Bleeding may also be adopted. 

In cases arising from causes apparent to the surgeon, such as depression 
of the inner table of the skull, or depression of both tables, with lodgment 
of bullet or other missile, the treatment is a matter which will require the 
most grave consideration. 

The wounded soldier should be most carefully examined, with a view to 
discovering the source of compression, and should the most rigid antiphlo- 
gistic treatment not relieve the cerebral syinptoms, it will be necessary to 
consider the advisability or otherwise of usin^ the trephine elevator or saw ; 
but on this point numerous and adverse opimons have been expressed by 
some of tie most eminent civil and military surgeons. 

Mr. Hennen considers that all extraneous matters should be removed ; 
that fractured portions of bone, if they lie loose, be extracted ; and that 
depressed portions be elevated when it can be done without the infliction 
of additional violence, but to keep in view the tendency of the brain and 
its membranes to inflammation. 

Mr. Brodie is in favour of non-interference, and says. Ought we not to 
regard it as a general rule that the extraction of a bullet should not be 
attempted? an exception to the rule being only made in those cases in 
which, from its mere superficial situation, and other circumstances, the ex- 
traction can easily be accomplished without emplojrment of force. 

Mr. Guthrie remarks with reference to the question — ^What is to be done 
where there is breaking down and splintering of the inner table with de- 
pression? there can be no hesitation m answering that in all such cases the 
trephine should be applied^thou^h no symptoms should exist, with a 
view of anticipating them. He considers that the danger resulting from the 
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application of the trephine in such cases bears no proportion to the risk in- 
curred by leaving the broken portion of the bone as a constant cause of 
irritation. 

Professor Longmore says, when irregular edges, points of pieces of bone, 
or foreign substances forced down, and evidently penetrate, not merely 
press upon the cerebral substance, or where abscesses manifestly exist in 
any known site, and relief cannot be afforded by simpler means, at the 
wound itself, trephining is a proper operation to be resorted to for effecting 
the necessary reUef ; but in all other cases harm will probably be avoided 
by abstaining from trephining, while benefit will be effected by simply 
resorting to long-continued constitutional treatment. 

Dr. Stromeyer, of the German army, abandoned the practice of trephining 
in 1849, though in the early part of his professional career he advocated it 
in complicated fracture of the skulL and after the Franco-German War — 
1870-71 — ^he expressed himsdf as follows : — " I have tried to exclude en- 
tirely from military practice the use of tiie trephine as useless in some, 
and unnecessary in other cases." He considers a state of coma from 
depressed skull no more as an indication for applying the trephine than a 
comatose state in typhus, as an indication to rouse the patient from it by 
other means ; but those which are in accordance with his general state, cold 
for instance, but not stimulants. As soon as the fragments of the skull 
become detached by suppuration, the comatose state ceases by itself. 

**The ^eat difficulty m settiing this skull question consists, then, in that 
some patients survive the use of the trephine, or of an early extraction of 
splinters, and that some recover their senses very soon after the operation. 
This seems to be a conclusive proof of the legitimacy of active interference. 
But there is no depending upon it : the patient may die just as well after 
having'recovered his senses completely, and, as experience has shown, more 
easily, than if you let him continue comatose by not disturbing the 
splinters. This might have been expected from very solid physiological 
reasons. By taking away the splinters at an early period in cases idiere 
the dura-mater is wounded, you open the arachnoid cavity ; air and acrid 
matters can enter it. Brain substance when bruised thus becomes putrid, 
while it might have been eliminated by absorption without access of ain 
Subcutaneous operations practised in modem times have done a great deal 
to put more stress on excluding air ; but Brodie and Dease were of opinion 
that access of air was to be avoided in cases of fractured skulls, and that no 
interference ought to take place for depression miless it was warranted by 
cerebral symptoms." 

Sur^on J. G. F. Holston, of the U.S. Volunteers, gives his experience of 
operative interference in wounds of the head, in the following words : — " I 
will briefly state my views of trephining under the three heads of primary, 
intermediary, and Bubsequent operations. 
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"Primary operationB are indicated — Ist, when the scalp is wounded and 
stibjacent bone broken, so as to press upon a portion of the brain that can- 
xiot be relieved in any other wtiy ; for in this case the brain has already 
Buffered, and will suffer still further injury, if not relieved. Commonly 
some portion may be picked away by forceps, so as to render the operation 
of trephining unnecessary, as by means or the lever the depressed bone 
may be elevated. In these cases it has been my practice to remove all 
depressed bone, a little more or less making no difference. I have preferred 
the chisel for such removal, as the sharp edge of Uie chisel will cut 




^'ig. 54.— HolBton's Chisel. 




cleaner and witli less irritation than the saw, the teeth of which tear the 
tissues, and give almost as much shock for every tooth as the chisel and 
mallet do at every blow. 

"2nd. Where a missile, clothing, drc, had entered the brain, and by 
cautious sounding detected near the orifice. Where they are not so found, I 
should make no curious exploration of the interior of the cranium, believing 
that the patient may be more severely hurt by exploration than by the 
original injury. I should content myself in such cases by removing all ex- 
traneous snicula of bone and other detrimental matter that may be in the 
orifice of tne wound. 

"3rd. Where there is no external wound, but indirectl]^ a large compres- 
sion of bone on tiie brain. If symptoms of compression are gradually 
deepening, there can be no doubt but we should relieve the brain of 
pressure ; in this case probably blood has been poured out from one of the 
meningeal arteries. 

" I consider such operations intermediary as are performed on the patient 
before he has recovered from the immediate injury inflicted. These 
operations are by no means as successful as ^e first, and are generally done 
in such cases as have not had proper treatment or attention. But there is 
one condition, which happens occasionally, when a certain part of the skull 
has been struck without external wound, or without any sign of compression 
coming on immediately. After several days, coma be^ns to manifest 
itself ; and here we have probably to deal with suppuration, which, if not 
speedily provided with an outlet, will sink deeply. 

^ " Subsequent operations are such as are performed for the removal of some 
difficulty left behind, such as epilepsy, paralysis, Ac. As regards success, 
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I would reckon first the eabsequent, next the primary, and lastly the inter- 
mediary operations, which are least successful of all. These are the rules 
which guide us in private practice, but I found in my experience in the armv 
that they did not hold good. The injuries of the head are there so much 
more violent, that I am inclined to think non-intervention to be the safer 
practice. I believe I have seen more injuries of the head recover without 
trephining than with, so that it is an open question with me, whether tre- 
phming should not be either entirely abandoned, or left to the judgment of 
one specially qualified in the matter." 

M. L. Le^ouest advocates the following principles and measures. He 
says the indications for the use of the trephine are immediate and remote. 
**I give three reasons which are generally admitted, rather than others 
which might be disputed. The immediate indications can be arranged 
under three heads : — 

*' Ist A foreign body having entered the pericranium and penetrated the 
nterior of the cavity of the skull. 
" 2nd. The discovery of depression of the bone. 

"3rd. The immediate appearance of symptoms of compression, such as 
drowsiness, coma, paralysis, hemiplegia, witn or without apparent fracture 
or lesion of the integuments. 

" The remote signs for practising the use of the trephine are perhaps less 
certain than the immediate ones." 

He considers the trephine ought to be used, as it has of t«n removed ob- 
jectionable symptoms, and because surgical incisions of the meninges of 
brain can be cured, as numerous instances may be cited of accidental lesions 
of these structures having terminated satisfactorily. 

The dangers consequent on the operation of trephining are not more 
serious than those of compression carried on for any lenj^h of time, and 
the chances of encephalitis are equal in both cases. Again, he says there 
is no operation that has caused so much discussion as trephining, and it is 
perhaps worthy of remark that the greater number of reasons alleged against 
It are more theoretical than practical. 

The opinion I have formed on this most important subject, after some 
experience in military practice, is that when svmptoms of compression 
exist from depression of the inner table or both tables, with splintering 
or extravasation, it is necessary to remove the cause, if possible, by some 
surgical means, and that of the instruments in use the trephine is the most 
objectionable^ requiring considerable force, and consequently liable to cause 
additional injury to the sensitive brain and its membranes. I therefore con- 
sider tiie use of the elevator, Hey*s saw, the chisel and mallet, better suited 
for the operation than the trephine. 

When surgical interference is necessary, too much care in the manipula- 
tion of instruments cannot be observed during the operation. 

F 
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There is no operation that requires greater nicety or delicacy than Uie 
removal or elevation of depressed bone or extraneous bodies from the sur- 
face or substance of the brain ; but to secure success from the expedient 
much is required in the after-treatment, such as perfect quietness, anti- 
phlogistic regimen, cold to the head, and avoidance of any excitement. 
During the Indian Mutiny, 1857, a striking instance of this came under 
my observation. At the battle of Sultanpore a soldier of the 10th Foot 
was wounded in the head, causing a depressed fracture which rendered him 
insensible. The surgeon of the regiment elevated the depressed bones, and 
sensibility immediately returned. The sufferer was progressing satisfac- 
torily when the necessity for shifting camp produced great disturbance, 
and brought on a train of unfortunate cerebral symptoms, from which 
he died. 

Some authorities have raised a question as to the best period for using 
the trephine, that is, on the first or seventh day. Mr. Guthrie expresses 
himself in the following terms : " I do not hesitate to say the first, believ- 
ing the violence to be greater when done on parts already in a state of 
inflammation than when they are sound." Another eminent authority re- 
marks on this point : " Danger does not arise from early operation, but 
from delay." There is no doubt that if it is necessary or advisable to use 
the trephine or elevate the bones, the sooner the operation is performed the 
better, so that the cause of irritation may be at once removed. 

There are certain parts of the skull to which it is recommended not to 
apply the trephine : for instance, over the venous sinuses ; the anterior 
angle of the parietal bone ; the course of the sagital suture ; and near the 
base of the skull. 

Sir W. Fergusson says : " The trepan may be applied in any part of the 
side or upper portion of the cranium, and a knowledge of anatomy wiH 
indicate where the bones are thick, or the reverse, and also where the 
meningeal artery or the sinuses are in danger. The latter, I should imagine, 
may always be avoided ; the former, if it is necessary to operate over its 
course, may possibly be cut across, as at the side of the cranium it often 
runs in a canal of bone instead of being merely in a groove ; a small pin 
of wood in such a case would suppress the bleeding, and any escape that 
might happen ere this could be introduced would probably be rather an ad- 
vantage than otherwise ; for, generally those who require this operation have 
been in robust health previously. 

" The irregular thickness of the bones at different parts should be re- 
membered, and the pressure of the teeth should be made light or heavy in 
proportion. At the frontal sinuses Sir Charles Bell recommended that the 
inner table shall be taken out with a smaller-headed trephine than that 
which has been first applied ; the larger external opening permitting the 
entire circumference of the cutting margin of the latter instrument being 
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placed directly on the surface within ; such an operation must, however, 
be rarely required in this situation."* 

Theseconaary consequences of injury of the brain are — inflammation or 
traumatic eucephalitis, deposit of pus within the organ or upon its surface 
or membrane. 

Inflammation of the brain may occur at any period after receipt of 
injury. It may set in immediately, or not for many days or even weeks. 

The symptoms of inflammation of the brain and its membranes being 
so much alike, that where one is affected the other is certain to be so, it 
would be impossible to draw any line of distinction. 

Sttppuration within the cranium has been divided into subcranial, intra- 
menmgeal, and cerebral. By subcranial is understood a deposit of pus 
between the skull and dura-mater. It occurs opposite the seat of injury 
or part struck. It may be induced by a blow on the head, causing separa- 
tion of the dura-mater from the bone by disturbing vascular connection 
and setting up inflammation of pericranium and necrosis, or by irritation 
caused by splinters of inner table, as in depressed fracture. 

The intrameningeal suppuration is an accumulation of pus in the cavity 
of arachnoid, or in the pia-mater. The intracerebral form is an abscess in 
the substance of the brain itself, caused by direct injury, by splinters of 
bone, bullets, or other missiles, or by contra-coup. 

Treatment of Inflammation of the Brain and its Membranes, — The treat- 
ment should consist of most vigorous and antiphlogistic measures — ^local 
or general bleeding, mercur}', and cold to the head ; these measures having 
been tulljr tried, without any abatement of the svmptoms, the question 
of trephining arises in anticipation of pus having formed, but the surgeon 
has to solve two difficulties before attempting such an operation. 

1st. Is he certain suppuration has taken place? 

2nd. Where has it formed, that the trephine may be applied to allow of 
its escape ? 

Trephining in case of Suppuration, — Suppuration may be suspected when 
the iuflammatorv symptoms are interrupted by a rigor, or accompanied by 
hemiplegic paralysis on the side opposite the seat of injury. The forma- 
tion of a puffy swelling on the scalp over the seat of injury has been si^- 
gested as the proper position to apply the trephine, but there would be 
no certainty in finding pus ; the trial has, however, been attended by 
success. 

Hasmorrhage has occurred to such an extent in injuries within the cra- 
nium, that it has been necessary to ligature large arteries. Fortunately this 
is a rare occurrence. 

Protrusion of the Brain or Fungus^ or Hernia Cerebri, — ^This arises in 

• • A System of Practical Surgery,' by Sir William Forgnsson, p. 4 . 
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consequence of the dura mater having been torn, or by ulceration taking 
place after removal of a portion of the skulL 

If the dura mater remains whole, and the wound in the cranium is 
small, tiie hernia will not take place, or if a large portion of Uie cranium 
has been removed, there will be no protrusion. Mr. Guthrie is of opinion 
that it is more likely to take place with a small opening than a large one. 
At first the protrusion may only consist of coagulated blood, appearing 
within one or two days after the injury, and is generally a fatal symptom. 
It may occur at a later period, when it will consist of brain substance and 
attain the size of a small orange. It is a very dangerous complication ; 
terminates usually in encephalitis, followed bv delirium and coma, conse- 
quent on inflammatory effusion within the skull. 

Treatment. — It has been recommended to shave off the fungus, apply a 
wet compress of lint, and a bandage. In a few instances tiiis course has 
been followed by granulation of the surface and cicatrisation of the wound ; 
but as a rule the fungus grows again, and the patient is destroyed by irri- 
tation and coma. 

Application of Trephine as recommended hy Sir W, Ferguston, — " The 
scalp must be sufficiently opened by a 




a 



or anv other incision that may be most convenient; next a perforator 
should be applied to make a hole in the external table, into which the 
central pin of the trephine should be placed, and then by rotatory motion 
the tse^ should be carried into the bone. The external table and the diploe 
may be cut with bold and free movements, but caution is required when 
the inner plate is encountered, as also in those parts where there is no 
diploe, and where the thickness is irregular and uncertain : the centre pin 
sliould now be drawn above the level of the serrated edge of the eaw, and 
iigain, by more cautious movements, the vitreous table must be divided. When 
the incision is supposed to be nearly completed the instrument must be 
removed : an elevator should then be introduced, so as to raise the loosened 
portion, and the rest of the operation may be conducted according to circum- 
stances. Wlien a foreign suDstance, blood or matter, is sought for under 
the cranium, a circular piece of bone is thus removed ; but in the case of 
depressed fracture, only a little more than a semicircular portion requires 
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to be cut ; and this, be it observed by the young student, is taken from 
the sound portion of the bone, not that which is depressed ; for the sole 
object in applying the instrument in a case of this kind is to permit the 
in&oduction of a lever to elevate the portion in fault. 

'* In using the trephine commonly sold, it is necessary to raise them from 
the groove from time to time, so as to allow the particles of bone to be 
brushed away ; but the blade being slit up obviates this. However, towards 
the latter part of the operation it is proper to remove the teeth once or 
twice and examine the fissure with point of a probe , a slip of quill, or any 
other convenient article, so as to make sure that the dura mater is not in 
danger from the skull-cap being thicker on one side of the opening than 
the other."* 



* ( 



Practical Surgery/ by Sir W. Fcrgiisson, p. 463, 
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WOUNDS OF THE FACE AND ADJACENT PARTS. 

Wounds of the face, like those in other parts of the body, consist of 
incised, contused, punctured, and lacerated. 

The ratio of mortality from these wounds is not great, but they are liable 
to be attended by serious disfiguration and troublesome complications in 
lesions of the ears, nose, eyes, cheeks, forehead, tongue, jaws, teeth, and 
mouth, interfering with articulation, mastication, deglutition, hearing, 
seeing, smelling, glands, and ducts. The causes of mortality in these 
wounds or injuries may be classed under the heads of secondarjr haemor- 
rhage, lodgment of buUets or other missiles in bone, severe strain on the 
constitution from suppuration, and swallowing fcetid pus and decomposed 
tissues, inability to take food or masticate, neuralgia, and paralysis ; the 
sufferers, in some instances, when the bone becomes permanently diseased, 
being most wretched and miserable, from the continued foetid discharge 
preventing them from joining the society of their fellow-creatures. 

All wounds of the face show great aptitude for healing. It is, therefore, 
best to endeavour, with the least possible delay, to cleanse and approxi- 
mate the parts, brin^g them together with fine sutures, while, when a 
wound has been inflicted by sharp instruments, and is not deep, the skin 
only should be included by the silk ; but in the event of the cheek being 
divided into the mouth, the stitches should be somewhat deeper. 

In the event of bones being cut into, separated, or displaced, they should 
be re-adjusted, and, having been cleansed, the skin should be brought over 
them and stitched, as in the case of an incised wound. 

Professor Chish'olm gives an account of the plan adopted by medical 
officers of the Confederate Army in the treatment of wounds of the upper 
jaw. There was fair result, but much deformity was left in many cases. 
*^ Unless the fragments are either completely detached or but sligntly ad- 
herent, they should not be taken away, but should be replaced with care, 
as in time consolidation may take place, and very little deformity will be 
left. Should some of these fragments die, they will be found loose, often as 
early as the sixth or eighth day, and shoiud be removed. Cold water 
dressings, with an occasional dose of salts to relieve the excessive swell- 
ing, is uie only medication required. The wound in the face, after careful 
adjustment of movable fragments, should be closed with adhesive plaster, 
and, with the use of cold water dressings for a few days, the case is left 
pretty much to Nature." 
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My experience of wounds of the face daring the Crimean War qnite con- 
curs with the foregoing, in adjusting and supporting the parts, and no 
interference with fragments of bone or teeth unless completely detached. 

Wounds of the lower jaw are allowed to be more troublesome than 
wounds of the upper jaw, and are certainly more numerous. It has been 
remarked by Dupuytren that they are more dangerous than the upper, but 
such has not been the case in late campaigns. The great obstacles to be 
overcome in the treatment of gun-shot wounds and extensive injuries of the 
lower jaw, are — 1st. The difficulty of keeping the bone in proper position, in 
consequence of its liability to hang down. ^d. The incessamt discharge of 
saliva. Srd. The difficulty of feeding the sufferer. 

After a short time, suppuration sets in, and the foetid smell (which must 
be relieved by antiseptics) is intolerable to the patient and his attendants. 




Ii'ig. 55. 

Many ingenious contrivances have been invented for keeping the jaw in 
position, some of which are complicated and expensive. 

On service a piece of gutta-percha, about one-eighth of an inch thick, and 
cut as represented in fig. 55, softened in boiling water, moulded to the jaw 
as shown in fig. 56, and secured by meaus of a four-tailed bandage or two 
handkerchiefs, as shown in fig. 57, makes a comfortable appliance. It 
may be lined with soft lint or cotton wool, and should be applied with 
great care. 

If an opportunity offers of securing two fragments of bone by fastening 
together contiguous teeth, it should be done by moans of silver wire or 
silk. 

The adjustment frequently checks haemorrhage, and prevents further 
mischief from sharp-pointed spicidse of bone, which fromtne hard nature of 
the lower jaw always exists in gun-shot wounds. The surgeon may not be in 
possession of gutta-percha, when he may substitute pasteboard, leather, or 
;n fact any substance that can be moulded and give support to the jaw. 
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Fracture or Jbinre af (Ae tgmpigtii is not difficult of detection. Sir W. 
FeTKUseoD adopts the foUowing method foT keeping the fragments mode- 
istely steady : — " I shape two narrow wedges of cork about an inch and a 
half long, and a quarter thick at the base, and sloping away to a point, one 
of which hiu been placed on each side b^een tlie teeth ; and then I have 
affixed a wetted and softened piece of pasteboard on the chin, which has 




mould has thus been formed on the clun, which baa obstructed all future 
niovementa bo long as it has been kept on. The cork wedges haTe ingored 
regularity as regard the teeth, and an opening lias been left between the 
incisors, wbeieby the patient has been fed upon aoupa and other fluid 
nouriehment. Genemlly, however, the wedges have become loose, and in 
the course of ten or fifteen days the patients have become accustomed to 
restrain the movements of the parts, and without taking particular pains 
about tightening the bandages afterwards, eicellent cures have followed." • 
The jtrofuie lalivation nrnv be relieved by the administration of morphia 
and saline drinks. The sufterer should be supported by fluid nourishment 
■dminietered hy a tulie passed to the back of the mouth, or by a long 
narrow spoon ; indeed, it may sometimes be necessary to support Nature by 
enematfl of beef tea, wine, Ac. 

: Hamilton recommends when the tcetor is excessive, occasioned by the 
saliva and pus in the mouth, to use a weak solution of Ihe tlnctuie of 
myrrh in water. With this the mouth should be rinsed often.f 
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Erichsen remarks : *' In fractures of the body of the lower jaw by gun- 
shot injury, there is ^eat comminution and splintering of the bone, followed 
by copious and foetid discharge, which bein^ swallowed, may reduce the 
patient to a state of extreme debility, whida may prove fatal. In these 
cases Dupuytren recommends cutting through the lower lip, the splinters 
taken away, and, if necessary, resection of the bone." At the assault on the 
Great Redan^ 1855, a brother officer of mine received a bullet wound at the 
ala of the right nostril. The bullet entered the mouth, smashed most of 
his teeth in the upper and lower jaw, broke in the hard palate, lacerated the 
tongue extensively, and broke the lower jaw in several places. His condi- 
tion was that of extreme wretchedness ; but by adjustment of the parts as 
far as possible, removal of splinters, and support by means of the gutta- 
percha splint, he was made comparatively comfortable. The suppuration 
was profuse, and the wounds remained open for a considerable period, but 
he so far recovered as to be able to perform the duties of a field officer, 
having had a false palate and several teeth adapted to his mouth. 

This officer was supported for several da^s by fluid nourishments ad- 
ministered through a ouill passed well back m the mouth. 

No matter how small a shred may be attaching a fragment of skin to the 
face, an attempt should be made to re-adjust it. 

Wounds of the Ear, — The external ear may be shot away, or cut off with 
a sword, or otherwise injured. Instances have been recorded by Par^ and 
Hildanus, of the ear having been completely detached, and when replaced 
healing without any difficiutv. Measures should therefore be adopted, on 
an ear being cut or injured, to replace any pieces, and secure them by 
means of very fine sutures, taking care to include the outer skin only, and 
not the cartilage. 

Wounds of the orhity including the eyelids, which may be so injured as 
to cause much loss of tissue, and the after-consequences eversion and 
inversion. 

The eyeball may be so injured as to cause evacuation of the humours, 
extravasation of blood into the eye (hcBmophthalmia), protrusion of the iris, 
lodgment of extraneous substances, causing impairment of vision from 
amaurosis, cataract, &c. 

The bones of the orbit may be injured^ and result in inflammation of the 
brain jor its membranes. 

Mr. Hennen records a case in which a bullet was lodged in the orbit 
without causing injury to the eye or the bones ; it was removed on the fol- 
lowing day by a dressing forceps, was found flattened, and had caused but 
little irritation to the eye. Such escapes are not often met with. 

Bayonets and sharp-pointed weapons perftrating the thin orbital plates 
generally inflict such injury that they are followed by fatal results. 

Incised or lacerated wounds of the eyelid and bi^ov? should be carefully 
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cleaned, and edges brought together as far as practicable by means of fine 
sutures, and as quickly after the accident as possible. 

Mr. Guthrie suggests a leaden thread as being the best, the first suture 
being introduced at the yery edge of the lid ; and two, or as many more 
afterwards as may be necessary. Tliey may remain for three or more days, 
as circumstances seem to reqmre.* 

Wounds of the eyeball may be divided into penetrating and non- 
penetrating. 

The treatment of injuries to the eyeball must be of an antiphlogistic 
character. When severe, it may be necessary to take blood from the 
temple or arm, and if the organ is not totally disorganised, the iris should 
be culated by the application of sulphate of atropine m solution, and calomel 
and opium ^ven internally, with a view to subduing infiammation. 

Penetrating wounds of the e^e must also be treated by antiphlogistic 
measures, calomel and opium bemg given, and the sufferer kept in darkness. 

Should the iris protrude, an attempt must be made to put it back ; but if 
that cannot be done, it may be snipped off with a pair of fine scissors. In 
making the attempt to return the tissue, the solution of atropine will 
greatly assist the operation. 

WiUi regard to the lodgment of foreign bodies in the eye, the Surgeon- 
General of the United States Army has expressed an opinion^ased on 
reports of gun-shot wounds of the eye during the War oi the Rebellion, 
1861-65, that: ** Whenever foreign bodies are lodged in the eye, they 
should be extracted at all hazards. If it is impracticable to find mem, the 
globe should be extirpated in order to preserve the other eye." 

When general ophthalmitis has followed a gun-shot injury, a free hori- 
zontal incision, evacuating the contents of the eye-ball, should not be long 
delayed. Also absolute rest and strict diet. 

In fractures of the bones of the orbital region, it is not judicious to remove 
fragments, unless they are completely detached, serving as foreign bodies. 

Injuries of the Nose, — In cases of incised wounds, the puts must be 
adjusted, and sutures applied in the same manner as for wounds of the 
car, taking care that the skin does not curl in, which would prevent 
adhesion. Should the nose be broken, it is best to try and place it in its 
normal position ; inserting in the nostrils pieces of gum elastic catheters, 
or plug with lint or sponge, to preserve the feature, or configuration 
of the organ, and prevent contraction of the nasal passages and depression 
of the nose. These injuries are frequently complicated with violent epis- 
taxis, which may require plugging of the posterior nares. 

Wounds of the Cheeks ana Forehead, — ^These wounds are usually the 
result of sword or gun-shot, and, when the parts are not completely carried 
nwny, will heal most readily if properly adjusted and secured. They have, 

• Guthrie's • Clompientaries,' p. 62?. 
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like wonnds of the scalp, the same tendency to attacks of erysipelatous in- 
flammation ; it is therefore necessary, during the treatment, to prevent the 
wound being exposed and to observe strict dieting and temperance. 

Woimds of the cheek may be complicated wiw injuries of tiie parotid 
ductf and to prevent a salivary fistula being formed, Mr. Guthrie recom- 
mends: **If the duct of the parotid gland be implicated by an incised 
wound, care should be taken to divide the cheek into the mouth, if it 
should not have been already done ; and to keep the incised wound open 
untU the external one is closed. If a salivary fistula have formed exter- 
nally, from inattention or otherwise, it must be treated according to the 
ordinary methods adopted in such cases. When a wound of the gland 
itself becomes fistulous and weeps, which is a rare occurrence, it will be 
best treated by actual or potential cauterization, if moderate pressure 
should fail."* 

Injun/ of the lachrymal hones, or sack, causing the tears to run over, 
which misfortune may continue for life, should be treated by endeavouring 
to remove obstructions in the duct, and prevent the distress which must 
follow from want of early care and attention. ' 

Wounds of the tongue frequently give rise to extensive haemorrhage, 
which, if secondary, or occurrmg several days after receipt of injury, when 
the process of suppuration is going on, and the tongue is swollen and 
painful, is difficult to check. 

If the bleeding vessels can be discovered, they should be tied, and to do 
this the tongue must be drawn well forward, or an attempt may be made to 
restrain the hemorrhage with styptics, or it may be necessary to tie the 
lingual artery. 

Wounds of the motUh are generally in connection with wounds of the 
face ; but they may be still further complicated with injuries to the 
pharynx, tongue, spinal cord, jaws, and skull. 

• Guthrie's • Commentaries,* p. 524. 
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WOUNDS OF THE NECK. 

The following remarks on the above subject, by Mr. Hennen, are so 
much to the point, that they may be quoted here with advantage : " It is 
only from a consideration of the parts of the neck, as they form one com- 
plete and sympathizing whole, that we can derive any rational views of 
the symptoms that may occur from its injuries ; or any satisfactory expla- 
nation of them after they have taken place. The close and intimate con- 
nection of the great vessels and nerves, and of the canals leading to the 
thorax and abdomen, are such, that separate views of their affections, how- 
ever they may carry the appearance of minute accuracy along with them, 
are more the objects of speculative calculation in the closet, than the result 
of actual experience, and can seldom be of any practical utility in the 
field hospital."* 

American surgeons subdivide wounds of the neck into wounds of 
anterior, lateral, and posterior cervical regions ; the anterior bemg grouped 
into two lesser divisions, as they are inflicted above and below the hyoid 
bono. Among them, wounds of the lar3aix^ hyoid bone, trachea, pharynx, 
and oesophagus. In the lateral regions, lesions of the great vessels of the 
pneumogastric and sympathetic nerves, and of the chain of lymphatic 
glands. In the posterior region, occupied by muscles, nerves, vessels, but 
of minor importance compared to the other subdivisions. 

Superficial wounds of the neck re<^uire the same treatment as else- 
where, the surgeon alwavs bearing in mmd the great liability to erysipelas 
in these parts, rapid difnise inflammation and infiltration. 

Deep wounds of the neck, such as those produced by stabs, ma^ be accom- 
panied b^ most aistressing symptoms, su^ as oppressed breathing, nausea, 
spasmodic twitching of face, paralysis of one or both arms, cough, restless- 
ness, and hiccough. 

In gun-shot wounds of the neck it is scarcely possible to have lesion of 
one important structure without others being implicated ; at ihQ same time 
it has been generally observed that bullets and other missiles pass in and 
out between muscles, vessels, and nerves, and even the trachea, without 
causing much injury to any. This is accounted for by the soft and flexible 
condition of the structure of the neck offering no resistance. 

AVounds of the larger arteries and veins generally prove fatal immedi- 

* Uenneu's • Military Surgery,' p. 377,J 
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ately, but in wounds of the Bmaller vestfelt) there is frequently much dilU- 
culty in discovering from whence does the hsmorrhage anse, and what 
trunic should be tied. Mr. Guthrie quotes, with great satisfaction, the 
opinion of M. Yelpeau on this subject : " In hemorrhage from the neck, 
the mouth, the tiiroat, the ear, or the skull, everything should be done to 
reach the branch of the carotid which has been wounded, rather than tie the 
carotid itself." 

In wounds of the lart/nxy the parts must be adjusted and kept in contact 
by bandages, sutures being considered objectionable. 

Should a bullet or other missile ^et into the larynx, it must be removed 
by operation, and when extensive mflammation is set up, causing infiltra- 
tion or oedema, it ma^ be necessary to open the trachea, and insert a tube 
with a view to allowing the sufferer to breathe. 

An interesting case is given by the Surgeon-General of the American 
Army, where the larynx oecame so obstructed after a wound, that it was 
necessary to open it and prolong the incision as far as the third ring of the 
trachea ; the proceeding was successful. 

Should clots of blood get into the larynx or trachea, and thcry are not 
coughed up, an endeavour must be made to remove them by sucking, or by 
means of an exhausting pump. 

Wounds in connection with larynx or trachea, or in their vicinity, should 
not be closed till all htemorrhagc has ceased, for fear of suffocating the 
patient. These wounds may be accompanied by emphysema, causing much 
distress, which should be treated by small puncftures, if it extends ; but as a 
rule it will pass away when suppuration of the wound commences. 

For wounds of the ouophaguSf but little can be done. Nature performing 
all that is required in healing ; and it is sometimes most remarkable how 
quickly this is effected. Wounds of the cesophagus render the patient unable 
to swallow, without much discomfort, and in many cases not at all, when it 
will be necessary to give him nourishment by a gum elastic tube introduced 
through the nose into the stomach or bj enemas of beef tea. 

During the Crimean War a complicated case of bullet-wound of the 
larynx and oesophagus came under my immediate care, the particulars of 
which may be recorded here : At the assault on the Great Redan, the suf- 
ferer having mounted the parapet, and while in the act of reloading on his 
knees, was shot from below by one of the enemy, who was immediately 
at the bottom of the parapet. He fell on his side, did not feel much pain, 
but could not speak. On arrival at the camp hosi)ital, there were two 
wounds in the neck, the ball entered at pomum Adamiand niade its exit at 
the anterior edge of the stemo mastoid muscle of the riflrht side. There was 
very litUe hemorrhage from either wound, and no displacement of the thy- 
roid cartilage. The patient was suffering from a frequent cough, with 
bloody expectoration, loss of voice, and nausea \ bubbles of air appeared at 
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every expiration at the wound in the larynx, that of entrance ; and when he 
attempted to drink, some of the fluid came through the wound at the ante- 
rior edge of the stemo-mastoid, the wound of exit. This latter symptom 
continued for five days, and then ceased altogether ; for twelve days the air 
continued to pass through the upper wound and ceased. The cough during 
that time was veiy troublesome ; the expectoration being very copious, 
which caused much loss of rest ; during the first six days there was slight 
emphysema about the upper wound, but it gradually disappeared. 

The treatment consisted at first of antiphlogistic remedies, both local 
and constitutional ; lint wet with cold water was kept constantly to the 
wound. He was fed by means of a spoon passed very far back, containing 
arrowroot, milk, or tea ; his diet was gradually increased after five days, 
and he was able to swallow bread softened in tea, rice, and milk, and as m- 
flammatory symptoms subsided, wine, porter, and nutritious diet were 
allowed. The wounds healed completely ; but ti^e voice was much impaired, 
being little more than a whisper. 
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WOUNDS OF THE CHEST. 

Ctassijlcation. — Wounds of the chest arc divided into penetrating and 
non-penetrating. 

The non-penetrating may be subdivided into wounds of skin, fascia, and 
other soft coverings of the walls of thorax, fracture of the clavicle, 
scapula, sternum, vertebrie, ribs, injury of bones or cartilages, and super- 
ficial vessels. 

The penetrating may be subdivided into those connected with wounds of 
pleura, lungs, heart, great vessels, nerves, oesophagus, and thoracic duct. 

Non-penetrating wounds may be accompanied by lesions of the internal 
viscera, from violence, causmg contusion or rupture of viscera or an 
important bloodvessel, and subsequently by inflammation of the pleura or 
lungs, giving rise to pf euritis or pneumonia, or both. 

^on-penetrating wounds of the soft parts alone differ but little from 
wounds elsewhere, except that they are much slower in healing, due in all 
probability to the ribs never being at rest, and consequently the lips of 
incised wounds, for instance, are not kept in apposition. 

In dressing these wounds, it is recommended to apply strips of adhesive 
plaster in such a manner that the ribs may be supported and wounds relieved 
from strain ; this is best accomplished by placing broad strips of plaster at 
right angles to the ribs, and bandage round the chest with narrow strips of 
bandage over the shoulders, stitched to that on the chest, with a view to 
keeping it in position. 

Simj^e fractures of the several bones in connection with the chest, such 
as clavicle, scapula, ribs, and sternum, must be treated in accordance with 
the special principle laid down for these injuries. 

In compound fractures of these bones from gim-shot, where the wound 
does not penetrate, much trouble and anxiety may arise from depressed 
spiculse causing inflammatory symptoms and requiring elevation or removal, 
or giving rise to abscesses or diseased bone. 

W0UTM8 of the external arteries of the chesty producing profuse haemor- 
rhage, should be secured at both ends, as from the nature of the surrounding 
tissues blood is apt to be extravasated or aneurisms formed. 

All external wounds, at first apparently trivial, should be most carefully 
watched for several days, as inflammatory symptoms of the lungs or pleura 
may arise, and should be checked with the least possible delay. 

Penetrating wounds may he complicated^ in the first instance, with emphy- 
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sema, pneumo- thorax, hernia of the lung, hsiuo- thorax, and presence of 
foreign bodies, and subsequently by hydro^thorax, empyema, fistulous 
openings, and contractions of the chest. 

In wounds of the heart and lar^ vessels, the result is generally imme- 
diately fatal ; at the same time instances have occurred where a sufferer 
with a wound of the heart has lived for several days. 

Symptoms of Wound of Lungs. — ^A penetrating wound of the chest may 
be accompanied by the following symptoms, which, taken as a whole or in 
connection with one another, may satisfy the surgeon that the lung has been 
wounded ; but are not proof positive tnat such is the case, as all may be 
present, and yet no wound of toe lung: — Shock, sudden collapse, or fainting 
from hiemorrhage, internally or externally ; the escape of blood and air 
through extemsu wound, of pale red colour and frothy ; continued issue of 
blood, mixed with mucus, from mouth during effbrt-s of coughing ; emphy- 
sema ; deeply-fixed pain in the chest ; irritation of larynx and spasmocuc 
cough ; difficulty of breathing. But the shock, sudden collapse, or fainting, 
may occur with any severe wound. The escape of blood and air throu^ 
external wound may take place in consequence of a wound of intercostal or 
mammary artery by air having been drawn into the cavity of the thorax 
during each expiration, expelled during inspiration, and driven into the 
blood. The issue of blood horn, the mouth, mixed with air, is looked upon 
as satisfactory evidence of wound of lung ; but it may arise from other 
causes unconnected with the wound, and may therefore exist without a lung 
wound. 

Emphysema, which was considered by older suigeons to be proof positive 
of a wound of the lung, is now looked upon as a complication which may be 
caused by the admission of air into the chest through the external wound, 
and not finding ready egress during respiration, passes into the cellular 
tissue, in the immediate neighbourhood of the external wound, and therefore 
cannot be considered as a diagnostic symptom of any value. 

The pain in the chest, cough, irritation of larynx, and difficulty of breath- 
ing, with the continuance of blood in the mouth, or blood, and especially 
mucus, from the wound, may be considered the most reliable symptoms. 

When the wounds occur in civil life, the weapon causing the injury might 
be procured, and a certain amount of assistance afforded by examining it, 
and judging of its extent by the stains of blood on it ; but in war there is 
no such help. 

It has been recommended to test the wound by holding a lighted candle 
opposite to it, and direct the patient to take a deep inspiration, when, if the 
candle is blown out, it is a proof that the lung has been wounded. 

Use of Probes in Chest Wounds, — The introduction of the finger or a 
probe may afford the desired information ; with the former there may be 
great difficulty, as the wound may be small, and the space between the ribs 
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not admit of the finger passing. The latter expedient is not considered 
judicious — in fact, it has been condemned by most competent authoritTeSy 
and justly so. 

DupuVben considers that a probe ought never be used in a wound of the 
lung. It is, he says, the greatest fault that can be committed in surgery, 
and the instrument called chest probe that one finds in cases of instru- 
ments ought to be banished, at least for this sort of lesions. 

Mr. Poland says : '* Exploration by means of the finger, probe, sound, or 
other instnunent, were this to be permitted, and a careful and minute ex- 
amination made by the introduction of the finger into the wound, an easy 
diagnosis would at once be realized ; but in wounds of the chest, as in 
wounds of the abdomen, all manipulfUbive examinatioif is to be denounced 
as perfectly unwarrantable, being attended with highly dangerous results, 
by disturbing Nature's efforts to effect a repair^ diMurranging the clot, and 
exciting irritation and inflammation — a proceedmg only tending to gratify 
curiosity, without the slightest benefit to the patient."* 

Treatment of Penetrating Wound. — On first seeing a patient with a 
4)enetrating wound of the chest, an endeavour should be made to restore 
animation by the administration of beef -tea and cordials. Should re- 
action take place, distressing S3nnptoms will cease ; luemorrhage maj 
have been checked, and with a suitable bandage round the thorax it is 
possiUe no bad symptoms will follow ; but blood may continue being 
poured out in the cavity of the chesty causing pressure on the lungs, and 
conseauent symptoms of distress, or it may come through the external 
wound, flooding the sufferer. 

Blood in Camty of Chest* — If the blood is being poured into the cavity of the 
chest, the sur^on will be warned by the cold perspiration, the pallid coun- 
tenance, faintmgs, the weak pulse, and distress in breathing. If he ex- 
amines the chest, he will find it enlarged on the injured side, intercostal 
spaces bul^g out 

There will be dulness in proportion to the amount of cavity filled up. 
There will be no j-espiratonr murmur, the lung being pressed down. Suc- 
cussion may afford proof of the presence of blood in the chest. 

Ecchymosis is laid down as a symptom or sign of effusion of blood within 
the chest at a late period. Valentine considers it to be a pathognomonic 
sign of effusion of blood. He says : ^ It is very dissimilar to that which 
occurs after a blow or wound, and which takes place shortly after the 
accident, being around the wound if there be one, and extending from it. 
The patient also complains of pain when the bruised part is pressed by the 
fingers. These characters are not observed in the ecchymosis, the sign of 
effusion, which always takes place near the angles of the lower or false 
ribs, descending towards the loins. Its colour is identical with that which 

* Mr. Poland on • Injuries of the Chest; ' Holmes's • System of Surgery,* vol. 11., p. 579. 
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appears on the abdomen of persons some time after death — ^a brijs^ht violet 
(vtolet tres'dclairci). It appears about ten days after the receipt of the 
injury — sometimes later."* Should the blood come through the external 
wound, the dia^osis is simple enough. 

TreatmefU fir H€Bmorrna^e Unto CavUy of Chest, — It now becomes a 
matter of serious consideration what is the best line of treatment for this 
form of heemorrhage ; but before taking it for granted that it is coming from 
the InngSj an endeavour should be m^e to try and discover if the mter- 
costal or internal mammary arteries have been wounded. And as a guide 
to ^is, it has been remarked that when there is internal hsemorrhaffe from 
the latter sources, the symptoms are more gradual than if the blooa comes 
direct from the lungs or pulmonary arteries. 

In the event of uie hiemorrhage coming from mammary or intercostal 
arteries, an attempt should be made to tie these vessels, or otherwise close 
them, for which purpose various plans have been proposed, some of which 
may be mentioned here :— 

rass a curved needle, armed with a ligature, completely round the rib, 
and compress t^e wounded artery by means of a pledget placed over orifice 
and indnded in ligature. 

The employment of agarid or sponge, with continual compression by 
hands of successive assistants. 

Professor Long^ore describes ** Desault^s purse," which is a mode of 
compression, and is as follows : — "Place a piece of linen on that part of the 
chest at the wound. The middle portion of the linen is pressed by the 
finger into tha wound, so as to form a kind of i)onch. This pouch is then 
distended with sponge or lint pushed into it, till it arrests the bleeding. On 
stretching out the comers of this linen doth, the pressure of the plug will 
be increased. The whole may be secured to the chest by a roller or 
bandage." t 

Mr. Guthrie considers that wounds of the intercostal arteries rardy give 
rise to hsemorrhaee, so as to require a spedal operation for suppression ; 
but whenever it does so happen, the wound should be enlarged, so as to 
show the bleeding orifice, which should be secured by one li|^atcffe if dis- 
tinctly open, and by two if ^e vessd should only be partially divided. 
The vessd is sometimes so smdl as to be easily twisted, or its end suffi- 
ciently bruised as well as twisted, to arrest the msmorrhage. t 

It having been pretty well ascertained that haemorrhage is horn the lung, 
and the symptoms being urgent, what measures should the surgeon 
adopt? Many opinions have been expressed on this important and diffi- 
cult subject. 

* Outhrie'g < Commentaries/ p. 459. 

t *&un-Bhot Wounds,' by T. liongmore ; Holmes's • System of Surgery,* vol. ii., p. 199, 

i Guthrie's < Oommentartes,' p. 618. 



TREATMENT OF HJEMORBEAd^E FROM LUNG8. [88 

Hennen recommends that the Burgeon's first object be to diminish the 
quantity of circulating blood, the quantity removed being governed by 
condition of patient. He says : ^^Jla, man is wounded in the chest, let him 
lie quietly along, and lose from thirty to forty ounces of blood ; remove 
clothes, examine with finger and extract everything within reach, whether 
cloth, ball, iron, wood, splinters of bone, or clots of olood. If the orifice is 
not sufficiently large, we must not be afraid of making it moderately larger 
by a cautious use of a probe-pointed bistoury." 

If the patient survives the first three days, hopes may begin to be enter- 
tained of his recovering the immediate effects of the haemorrhage ; the 
danger then to be apprehended is not from haemorrhage, but from inflam- 
mation of the lung and pleuritic effusion. 

Ballingall says, when hsemorrhage arises from the lungs themselves, we 
have no efficient means of commanding it, and can only obviate it by 
general depletion, and thus diminish the auantity of blood passing through 
the lungs. It must be boldly pushed to the utmost limit. 

Mr. Guthrie advocates the following measure : — "The right course is, I 
apprehend, to remove all the blood which can be evacuated by position, 
provided it can be done without danger to the patient, rather than to allow 
it to fill the chest ; but as the bleeding vessel in the lung cannot readily be 
got at, if seen, nor be secured by ligatore with advantage, it is advisable, if 
the bleeding continue, to close the wound, and allow the cavity of the 
pleura to be filled, until the lung shall be sufficiently compressed to cause 
the haemorrhage to cease, if the person survive so long. 

" The first object is to save life ; after that, if time be given, the next will 
be to relieve the loaded cavity." 

Mr. Longmore recommends that '^haemorrhage from the lung itself must 
be treated on the general principles adopted in all such cases : tihe admini- 
stration of cool acid drinks, iced — if ice can be obtained, perfect quiet, and 
the administration of opium or digitalis. 

" When blood has accumulated in any large quantity, and the patient is so 
much oppressed as to threaten suffocation, all coverings must be removed, 
and the blood permitted to escape by wound ; the wound should even be 
enlarged, if necessary, so as, with the assistance of proper position, to facili- 
tate its escape. If the effused blood, from the situation of the wound, 
cannot be thus evacuated, and the patient be in danger of suffocation, then 
paracentesis must be resorted to." 

Dr. Macleod, who had considerable experience during the Crimean War, 
says that those cases cUd best in which early, active, and repeated bleedings 
were had recourse to. 

Mr. Poland recommends repeated bleeding, with a view to making a 
sudden impression on the general system. 

The Report of the Surgeon-General, American Army, on the treatment of 

• o 2 
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chest wounds during the War of the Rebellion, is of the greatest importance ; 
and from the yast number of cases, amounting to 20,264, the success in 
the treatment without venesection should be a great lesson to the army 
surgeon, and enable him to decide as to the proper course to be adopted in 
BU(£ cases. 

The following is an abstract of the measures used for the different de- 
scriptions of wounds : — 

In injuries of the thorax, whether attended or not by breach of surface, 
rest, a comfortable position, and a broad bandage round the chest. 

After stanching the bleeding, cleansing the parts and removing foreign 
bodies, the further conduct of the surgeon must be governed by the extent 
and nature of the lesion. All superficial wounds should be closed, with a 
view to early adhesion. In extensive incisions or lacerations, use sutures or 
" serre-fines," but in coughing or movements these are apt to be torn out. 

In penetrating wounds some preferred to support the injured side with 
broadjBtrips of plaster ; this was considered a secure dressing, and acceptable 
to the patient. The starch bandage was used, but its application was not 
found convenient. 

When the discharges were profuse, carded oakum was used. 

In profuse primary luemorrnage the bleeding was arrested if possible by 
ligature or compression, but when impossible to reach the source of the 
internal bleeding, it was considered best to close the wound and to promote 
occlusion of the bleeding vessel by general means. 

In the general treatment the uncomplicated non-penetrating wounds 
required no exceptional measures beyond restriction of diet and the means 
necessary to insure rest. 

In penetrating wounds venesection appears to have been abandoned alto- 
gether ; haemorrhage was treated by the application of cold, perfect rest, and 
the administration of opium. 

These measures, he says, seem to have proved adequate generally. 

Dr. Chisholm's views are given in the Surgeon-General's Report. He 
deprecates venesection in chest wounds ; even when the lung is inflamed he 
prefers the mild antiphlogistic and expectant treatment to the spoliative. 
The large success in the treatment of perforating chest wounds in the (Con- 
federate hospitals puts forth in strong light the powers of Nature to heal all 
wounds when least interfered with by meddlesome surgery. Absolute rest, 
cooliog beverages, moderate nourishment, avoiding over-stimulation, with 
small doses of tartar emetic, veratrum or digitalis, the liberal use of opium, 
and attention to internal secretions will be required in all cases ; and in 
most will compose the entire treatment. 

Among the i)harmaceutical preparations employed by the American 
Burgeons was opium, which appears to be the one on which most reliance 
was placed ; but care should be observed in its administration, as hsemor- 
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rhaj^e teuds to increase its action. It quiets the nervous system, and indi* 
recuy moderates luemorrha|fe. 

Stromeyer, in his * Expenences of Gun-shot Wounds,' of 1866, remarksi 
under the head of Wounds of Thorax, that, '^ivith the exception of a siuf^le 
instance of venesection whieh was at his own suggestion, there was no bleed- 
ing for chest wounds." How far it might have been desirable in ei^ceptional 
cases, he cannot decide^ but adds : '* It is assuredly to be deplored if, by 
omitting bleeding, so little attention is paid to the remainder of the treat- 
ment" He frequently discontinued wine and coffee, which acted as stimu- 
lants, and ordered the patient to take whey, and, later on, cod-liver oil. ^ It 
is only through tranquillity and prudent nourishment that the dangers of 
chest-wounds can be avoided."* 

Le^ouest objects strongly to bleeding for wounds of lungs, as being more 
injunous than useful. He thinks it is better to close the wound, have 
recourse to exterior stimulants, local application of refrigerants or ice. 
If hemorrhage continues in the cavity of Uie chest, the wound must be 
opened if closed, and if too small to admit of evacuation of blood it must 
be enlarged ; should this enfeeble the sufferer, the wound should be re- 
closed. The patient should lie on the affected side, with a light bandage 
round the chestf 

In former days excessive bleeding for haemorrhage from the lungs, the 
result of a wound^ was the general and established practice ; but at the 
present time, and smce the Crimean War, quite the opposite has been and is 
most in favour ; in all probability due to the exertions of the many distin- 
guished and thoughtful surgeons who served in that war. The course now 
recommended is to close the wound, allow the cavity of pleura to fill with 
blood, in view to compression of the wound in lung, and thereby close the 
vessel ; but should great distress and difficulty of breathing supervene, place 
the sufferer on the wounded side and allow the blood to come away ; and if 
the wound is not sufficiently large for this purpose, carefully extend it. 
Should there be two wounds, the uppermost should be closed. 

Ice, refrigerating drinks, dilute suli)huric acid and opium, acetate of lead 
or ergot, mav be administered, the patient bein^ placed in a cool room, with 
little or no food and no stimulant whatever. In strong and healthy young 
soldiers, with great distress of breathing, relief may be afforded bv vene- 
section, as practised by Dr. Muir, now Sir WUliam Muir, in the Crimea,^ 
assisted bv antimony and ipecacuanha, and the consecutive inflammation of 
lungs or pleura mitigated or obviated. Should inflammation or effusion take 
place, and the sufferer be attacked with the usual symptoms of pneumonia or 

• • Experiences of Gun^ot Wounds,' p. 42. By Dr. L. Stromqrer. 1866. 

+ ♦ Trait6 de Chimrgle d'Armee.' 

X • Longmore on Gun-shot Wounds,' p. 202 ; Hohnes's • Syutcm of Snrgeiy,' vol. il. 
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pleoritU, it has been recommended (but on this point opinions differ) to 
resort to bleeding. 

Guthrie says : ''The first and most essential remedy in the treatment of 
plenritis and pneomonia from injury is bleeding, which should be resorted 
to in every case, whenever the febrile excitement is really inflammatory. 
All old people, under such circumstances, unless in a cachectic state, bear 
at least one bleeding well; they^ often bear.more, and no fact is more impor- 
tant in opposition to the opinions commonly entertained on this subject. 
In young people, who have not been reduced in health and strength by 
privations and hard service, the bleeding should be repeated until the desired 
object has been effected ; the quantity required to be drawn in inflammation, 
particularly after injuries, is very great. It may almost become a question, 
in some cases, whether a patient shidl be allowed to die of the disease, or 
from loss of blood ; for convalescence is rapid in proportion as the inflam- 
mation is of small extent, and has been early subdued. 

^ Bleeding in inflammation of the pleura^ in young and healthy persons, 
should therefore be effected with an unsparing hand, until an impression 
has been made on the system — until the pain and the difficulty of breathing 
have been removed — until the patient can draw a full breath, or faints ; and 
the operation should be repeated, from time to time, every three or four 
hours, according to the intensity of the recurrence, or Uie persistence of the 
essential symptoms."* 

Dr. Fraser, in his work on wounds of the chest, endeavours to point out 
the inutility of blood-letting for wounds of the lung^ and subsequent inflam- 
mation. He remarks : '' Inflammation, as the term is generally understood, 
is a most rare event in lung wounds j and consequently venesection is 
uncalled for, often injurious, and sometimes dangerous." 

The cases which demand bleeding are those in which the pulse conveys 
to the finger of the medical man the sensation of a full, labouring, and 
oppressed pulse. The experience of the writer is that soldiers, when cam- 
paigning, can ill spare blood, especially if much has been lost from a wound 
or wounds ; he therefore considers that the administration of antimony and 
a strict observance of diet and temperance, warm applications to the oiest, 
will reduce the inflammation if it is to be done at aU. 

In civil life, Mr. Erichsen observes, that in healthy subjects, if inflam- 
mation be confined to the lungs, and attended by much dyspnoea, venesec- 
tion will often give much relief .f The army surgeon may Uieref ore class 
young soldiers at the beginning of a campaign wiUi the patients alluded to 
by Mr. Erichsen. 

With regard to the effects of a gun-shot wound of both lungs, many 

* Quthrie's 'CommentarleB,' p. 411. 

t Erichseu'B 'Science and Art of Surgery/ vol. i., p. 497, 6th edition^ 
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cases have been reported of recovery when both lunxB have been peneteated, 
and dissection has proved that sufferers have lived for several d^rs ; but 
the probability is that health will never be permanently restored aner such 
an accident. 

ffermeticaily sealing penetreOing wounds of the chest was proposed by 
Assistant-Surgeon B. Howard, U. S. Army, bnt the process does not appear 
to have been approved of by the Surgeon-General, or other military sur- 
geons. The former considers the indiscriminate application penucious. 
Mr. Howard's plan is as follows : — 

" Clean the wounds of all clots, splinters, and extraneous matters ; pare 
the edges and retain them in accurate apposition by means of metallic 
sutures ; carefully dry the wound and parts immediately surrounding it ; 
place thereon a few shreds of charpie arranged crosswise, after the manner 
of warp and woof ; pour on the charpie a few dro^ of collodion, so as to 
saturate it and form a sort of colTodion cloth ; let it dry, then apply one or 
two additional coats of collodion with a camcu's hair pencil, and repeat the 
process, until satisfied that the wound is hermetically sealed." * 

On the plan of hermetically dosing wounds, Deput^r-Surgeon-General 
Grordon remarks, with regard to its application during the siege of 
Paris: — 

** It is true that the method of treating gun-shot wounds of the chest, as 
practised by Dr. Swinburne, and followed by Dr. Howard in the American 
War, is condemned by some surgeons. It is beyond question, however, 
that the results obtuned from it in the ambulance in the Avenue de 
rimp^ratrice during the siege were verv satisfactory, so far as they went, 
and of a kind to justify its further adoption. It seems to me, therefore, 
that in future wars the treatment indicated is this : — ^Provided the bullet 

SLSses completely through the chest, dose the opening as Dr. Swinburne 
d, and so treat the patient. I^ however, from accumulation of fluid or 
subsequent suppuration, not only mav it become necessary to allow the 
contents of the pleura free egress by the original wounds, but openings in 
dependent positions may have to be made wiUi a view to give egress to the 
dischaiges. t 

Extraneous bodies in superficial chest wounds should be carefully removed, 
splinters and spiculae of bone elevated or removed if detadied, and in the 
event of a ball passing through or rotind the chest, but not having sufficient 
velocity to make an exit at the opposite side, bong possibly impacted 
between two ribs, or fracturing a nb, and present!^ itself as a small 
tumour under the skin, it will be necessary to observe great caution 
in attempting to remove it, as by want of care it may be forced back and 

* ' Reports of American War of Rebellion/ p. 497. 

t * Lessons in Hygiene and SuiKery/ by Dr. Qordon, C.B., p. 138. 
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fall into the cavity of pleura, complicating matters very considerably ; but 
if it is not causing distress, it is better not to '.interfere, as the .missile 
may become encysted. The operation should be performed during inspira- 
tion. 

When round bullets were used it was not an uncommon circumstance for 
a ball to strike a rib and pass h^ way round the chest, but with the 
conoidal bullet this rarely happens. 

Foreign bodies in cavity of pleura generally give rise to fatal results, but 
cases are on record where extraneous bodies l^ve been remove^ and life 
of patient sa^tred. The following circumstance ma^ assist in forming ^a 
dia^osis as to the presence of such. A wound m chest wall, entermg 
cavity without a wound of exit ; lung not wounded ; inflammation 
rapidly set up ; auscultation or percussion — the latter should point out 
the exact position. Guthrie considers that "the presence of a ball, rolling 
about on the diaphragm, can now be ascertained by means of the stetho- 
scope at an early period, so as to admit of an operation being undertaken 
with confidence for its removal ; whilst the knowledge acquir^ by auscul- 
tation or percussion, of the filling of the chest by fluid!, whether serous, 
bloody, or purulent, is at the same time incontestibly demonstrated. 
^ " The presence of a ball, or of any other foreign body, decides the ques- 
tion as to the place where the opening into the chest should be made for its 
removal." 

Searching for Extraneous Bodies in Chest, — ^Authorities differ as to the 
advisability or otherwise of seardiing for extraneous bodies in the cavity 
of the chest. Bell, writing in 1800, says, ^ As for a ball itself, if it be lost 
in the thorax, it is irrecoverably lost, and no method that we can contrive 
will enable us either to find it or extract it."* With the present advanced 
knowledge of the science and art of surgery, there is little doubt but 
that a ball or other missile can be found in the chest, but the pro- 
priety of searching for it has not been advocated by many eminent 
authorities. 

Baudens advises the introduction into the thorax, bv the open wound 
where the projectile entered, of a probe, to ascertain the position of the 
extraneous substance. When that is reached, the point of the probe should 
be pressed down against the side of the chest, so as to point out its 
position, and an incision should then be made at the most convenient 
place. 

M. Le^ouest, in speaking 'of the use of the probe, remarks : ^^ The only 
inconvenience to which one is exposed in probing a gun-shot wound of the 
chest, supposing a foreign body to be in it, is not to find that for which 
one is searching. In fact, when the lung is free from adhesions it recedes 
with the pressure of the probe, and escapes injury ; or if the lung adheres 

• 'Nature and Cure of Wounds,* by John Bell, vol. 11., p. 28. 
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to the pleura costalis, and the internal wound is in relation with the outer, in 
this case a chest probe or large gum elastic probe might be introduced into 
the course of the wounded lung without running the risk of causing more 
inflammation than the presence of the ball, splinters, clothing, or other 
extraneous matters." lie agrees with Ledran that, if one is fortunate 
enough to find the extraneous matter in the lun^, one must dilate sufB- 
cienuy the exterior wound in order to seize it with pincers, and extract 
without obstruction.* 

Mr. Longmore mentions a very interesting case of transfixion of the 
right side of the ehest and rif ht lung by a lance, with recovery, showing 
the reparative powers of the lungs i^ter serious if not apparently fatal 
injuries.! 

Erichsen remarks on the subject of foreign bodies in the chest : " If any 
extraneous body, such as a bullet, a piece of wadding, or of clothing, 
have penetrated too deeply into the chest to be readilv extracted throu^ 
the external opening, it would not be sfif e to make incisions or exploratory 
researches, with a view of extracting it, for though its presence would 
increase the patient's danger, yet attempts at extraction would not only 
add to this, but would in all probability oe fatal. In manv cases bodies so 
lodged become surrounded by an abscess, are loosened, ana eventually are 
spat up, or appear at the external wound."^ 

Surgeon Bnnton, of the U.S. Volunteers, observes that '* greater danger 
attends fractures of the ribs at the point (of entrance of missile than those 
at the point of exit, a circumstance which can be easily accounted for by 
the prooability of there being numerous spiculte of bone injuring the 
pleura or lungs, whereas in the wound of exit tiie spicnlse pass outward." 
It is a circumstance which might guide the surgeon when called upon to 
give an opinion on such an injury.§ 

EmphysenKi, or the infiltration of air into the cellular tissue, is not a 
usual accompaniment of some wounds of the chest. It may be caused 
by a spicula of a broken rib penetrating the pleura and wounding the 
lung, or by wounds of the lung or bronchi, where air passes from lung 
into cavity of chest, and is forced into external wound ; but to secure ito 
taking place in this latter description of injury, it is necessary that the 
external wound and wound of lung should not exactly correspond, but have 
an oblique direction. 

It may also be caused by air entering the chest on inspiration through 
an external wound, and, finoing some obstruction on being forced out again 
at expiration, diffusing itself into the ccdlular tissue. 

• * Traits de ChimrRie d'Annee/ by L. Legouest, p. 367. 

* Army Medical Department Report for 1869/ p. 608. 

* Science and Art of Surgery/ by Erichsen, vol. i., ;6th ed., p. 498. 

* Reports on War of Rebellion/ p. 488. 
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Mr. Hennen's experience of this complication was that it oocmred in 
about one in fifty casefi of wounds of the chest, and that it is more frequent 
in confined (punctured wounds than in free and open. 

Mr. Guthrie is of opinion that it is not so frequent an occurrence as wan 
at one time supposed. He says : *' An opening made by a musket-ball rarely 
admits of emphysema. A slanting wound made by a pistol-ball may some- 
times give rise to it. After a long tortuous wound made by swords or 
lances, it is seen more frequently, but then it takes place snortly after 
receipt of injury." 

Legouest considers it one of the most frequent accompaniments of piercing 
wounds of l^e chest. 

Emphysema appears in some slight injuries, as, for instance, a fractured 
rib. When a snuul spicnla of bone has penetrated lung, causing emphy- 
sema in the immediate neighbourhood of wound^ the air will in all i>roba- 
bility be soon absorbed by the application of a iMmda^ or wide strips of 
plaster round the chest. While serving in India, the writer was called upon 
to visit a brother officer who had been thrown firom his horse and fractured 
three ribs. He was scarcely able to breathe ; there was great pain and con- 
siderable emphysema in the immediate vicinity of the broken ribs. A 
bandage was applied pretty firmly round the chest, when distress in breath- 
ing^disappeared, and the emphysema subsided in a few days. 

Bandaging and strapping must be regulated by the sensation of the 
patient, and, should either cause distress, be at once removed. 

Should the swelling extend, so as to interfere with respiration, the 
external wound, if there be one, should be opened, and punctures or scarifi- 
cation made in the cellular tissue. 

If emphysema is produced by tbe air being drawn into the cavity of 
chest through a wound, and then forced into the cellular tissue, the wound 
should be closed. 

In penetrating wound of lung, when the external wound and that in lung 
are not opposite to one another, the outer wound should be made to corre- 
spond with the inner. Larrey recommends incisions, followed by the 
application of cupping glasses. 

Legouest says, that idien emphysema is considerable recourse must be 
had, as reconmiended by Malgaigne, to nuddng numerous punctures in 
different places with the lancet, long and deep incisions bemg useless ; 
the air escapes easily and spontaneously by small incisions, its exit being 
favoured by depressants. 

The application of scarificators, cupping glasses, may be useful ; but 
they will draw a certain quantitv of blood as well as air, which mav not be 
necessary. Should there be pulmonary congestion as well as emphysema, 
relief may be obtained by venesection and the administration of ipecacuanha 
and antimony. 
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Pneumothoraxy or an accumulation of air in the cavity of the pleura, 
gives riBe to the following Bymptoms : dyspnoea, tympanitio resonance of 
chest, am^oric respiration, metallic tinkling on auscultation, affected side 
dilated. The patient feels relief by lying on his back or affected side, 
seldom on good side. 

Belief must be given by reopening the wound in chest, if one exists, or 
removing the air by trochar and canula. 

Hernia of the Lung or Pneumocele, — This complication may occur imme- 
diately after receipt of injury, while the chest wound is open or when it 
has healed. This latter is a rare occurrence, but may take place when the 
intercostals have been much injured and weakened. It has oeen known to 
occur from fractured ribs, without any wound, the pleura and intercostal 
muscles having been ruptured. This description of hernia should be 
treated hy supports, the tumour having been pudied back. When there is 
an extensive wound of the chest, it may occur by violent efforts in cough- 
ing or in expiration. 

The tumour presents a livid appearance, and if not soon returned will 
become gangrenous. It is resonant on percussion, and if a stethoscope is 
applied to it a crackling or rubbing sound will be heard. It may be removed 
by the knife or by ligature, or, if small, may be returned, provided it has 
not been strangulated. 

Mr. Guthrie recommends : ^ It should be allowed to remain, or be only 
so far returned, if it can be so managed, as to rest within the edges of the 
divided pleura, and fill up the gap made by the incision, over which the 
integuments should be accurately drawn and retained. The adhesion 
of tiae lung to the pleura costalis arrests the inflammation, and may pre- 
vent its progress in other parts of the cavity. 

<< Whenever the protruded lung has been completely returned, more in- 
flammation has followed than where it has been allowed to remain under 
the precautions recommended. The protruded lung, when left uncovered 
and unprotected, soon loses its natural brilliancy, dies quickly, shrinks, 
and becomes livid, without being gangrenous. In such cases, the protruded 
part may be removed ; but it should never be separated at its base from 
its attachment to the pleura costalis by which it is surrounded." * 

M. Le^ouest recommends that the tumour be allowed to fall off itself, 
and advises dressing in the ordinary manner, protecting the parts from 
injury and preventing inflammation. Above all, to repair the lesions which 
have favoured the formation of the rupture. 

Wounds qfthe Pericardium or Heart, — ^These injuries may occur from 
severe blows on the chest, by puncture, stab, or gim-shot* The pericardium 
may be injured, and the heart escape. 
When the pericatdium is injured, the patient appears in a state of collapse, 

* Guthrie^B 'Commentaries,' p. 499. 
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or death takes place immediately. The fonner is usually followed by in- 
flammation, oppression, dyspnoea, sreat appearance of distress, small pulse, 
and pain at the seat of mjnry. The wound should be closed if large ; 
sufferer kept perfectly quiet, and strict antiphlogistic treatment enforced. 

Wounds of the Heart, — ^When the heart is wounded, the injuries may not 
penetrate into the cavities. Instances have been known where foreign 
bodies have lodged and become encysted in the structures of the organ. 

In penetratii^ wounds the residts have been immediately fatiu from 
loss of blood and shock, but sufferers have lain for several days in conse- 
quence of the wound closing bv contraction, or the lodgment of a co- 
agulum preventing effusion of blood into the pericardium or pleura. 

^ It is recorded that in cases which immediately prove fatal, the wounded 
man appears to spring off the ^und, or falls dead without convulsion or 
apparent knowlege of being injured. If the injury does not prove fatal 
immediately, there will be collapse, followed by great distress and oppres- 
sion of breathing, anxious countenance, pulse verv weak, pallid face. 
Subsequently there may be all the complications of inflammation of the 
endocardium. 

** The external wound should be accurately closed and all escape of blood 
prevented, provided, in doing so, suffocation is not induced by blood filling 
the cavity of the pericardium or pleura, in which case relief may be ob- 
tained by allowing some blood to escape." 

Inflammatory svmptoms should be treated by local bleedinj^ and internal 
administration of mercury. It has been recommended by Larrey to open 
the ^ricardium, in the event of it becoming fuU of blood or serum pre- 
venting the movements of the heart, by the following operation : — 

*^ An oblique incision is to be made from over the edge of the ensiform 
cartilage to the united extremities of the cartilages or the seventh and 
eighth ribs. The cellular tissue being divided with some fibres of tiie rectus 
and external oblique muscles, there remains only a portion of the peritoneum, 
call^ its false layer, above the pericardium, which can be seen after the 
division of all the intervening cellular tissue, projecting between the first 
and second digitations of the diaphra^. Into tbia the bistoury is to be 
entered, with uie precaution of domg it with the ed^ turned upwards, and 
directed a little from right to left, to avoid the pentoneum. The smallest 
portion possible of the anterior border of the diaphragm is next to be 
divided, where it is attached to the inner part oi the cartilage of the 
seventh rib ; the internal mammary artery is to the outside. The patient 
should be placed perpendicularly, and supported on his bed, which inclines 
the anterior part and base of the pericardium to the fore-part of tiie 
chest." • 

*^ Skielderup recommends this operation to be done by first trepanning 

* Qathrie'a ' Ck)mmentartes,' p. 512. 
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the sternum a little below the spot where the cartilage of the fifth rib is 
united to that bone, at which part the periosteum lining it offers consider- 
able resistance, and should not be divided by the trephine. Below this 
there is a triangular space formed by the separation of the layers of the 
mediastinum, free from cellular tissue, and tending a little more to the left 
than to the ri^ht.'* 

Wounds ojthe Diaphragm.'Sohn. Bell, in speaking of these wounds, 
remarks : *' Though wounds of the diaphragm are not material in them- 
selves, yet the diaphragm can hardly be toucned but in mortal wounds, Le. 
in wounds touching both cavities, viz., of the thorax and of the abdomen, 
when most frequently the stomach, lungs, pericardium, or heart, are either 
wounded or are soon inflamed, and so drawn into disease." 

The sur^on may recognise these wounds, first by the position of the 
injury in either chest or abdomen, and if there are evidences of a missile or 
weapon havini^ penetrated ; also by the following symptoms — hiccough, 
spasmodic or jerking breathing, pain in the top of shoulder, or loss of 
power in the arm. There may be nausea or vomiting, and if the liver has 
been injured, jaundice may appear. If the stomach or intestines have 
been wounded, blood will, in all probability, appear, either by vomiting or 
in the stools. 

*' A wound of the diaphragm may give rise to a hernia in the chest ; it 
will, therefore, be necessary lor the si&erer to remain in the upright posi- 
tion during the process of recovery, to avoid bending as much as possible ; 
and, in the event of recovery taking place, care should be observed in 
eating small quantities and standing erect after meals, avoiding bending 
or straining, as a wound of the diaphragm is supposed never to close ex- 
cept under rare and peculiar circumstances. A patient, therefore, once 
wounded would always be liable to hernia." 

Hennen says : ** Ot the wounds of fJie diaphragm I have never met one 
unconnected with injuries of one or both cavities which it divides, or in 
which symptoms of their being affected did not appear ; although I have 
met with one instance where a musket-ball passed along from the sternal 
to the vertebral connection of that septum, precisely following the cur- 
vature of the ribs. The prevention of inflammation is the leadmg indica- 
tion of cure ; but injuries are frequently found on dissection, which were 
not at all indicated durin^^ life by any peculiar symptom."* 

An operation for the relief of this hernia has been proposed by Guthrie, 
wluch, though formidable, he says cannot be compared as to danger with 
the incision of twelve or fourteen inches long through the walls of the 
abdomen, which has been in some instances successfully made for the 
removal of diseased ovaria. 

The opening should be a straight incision through the wall of the abdo- 

• Hennen'8 * Military Surgciy/ p. 479. 
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men, large enough to admit the hand immediately over the pait where the 
diaphragm is supposed to be injured. It should be closed by a continuouB 
suture uroughout the skin. 

Empyema. — ^This disease is the result of high inflammation of the 
pleura, especially if the constitution is weak, or of the lodgment of a 
loreign body or blood in the cavity of the pleura, giving rise to inflanmia- 
tion« It may occur as a collection of serum or pus mixed with lymph and 
blood. 

The disease may be recognised by dulness on percussion where the fluid 
has collected, dyspnoea or difliculty of breathing, absence of respiratory 
murmur at tiie lower and posterior part of the chest corresponding to 
where the fluid has reached the pleural cavity, and, of course, influenced by 
the position of the patient. 

There will be <Bg^hony at the upper part of the lun^. 

If the effused fluid has filled one side, that side is enlarged ; the ribs 
are immovable and partlv raised ; the intercostal spaces will be more or 
less filled up, and the surface of the chest will be found smootii. There 
will be absence of all breath or voice sounds. 

The lun^ may become pressed against the spine, and, if the left pleura 
be filled, displacement of the heart may take place to the right side ; or, if 
the effusion is to the right side, the liver may be pushed down below its 
normal level. 

There may be oedema of the back, which was looked upon by the older 
writers as distinctive of effusion into the chest. There may be cough, but 
it has no characteristic feature in connection with empyema. 

Should the application of counter-irritants and general improvement in 
health not relieve the patient, the fluid must be relieved by an operation. 
This in olden time was done with the knife, hot iron, or caustic; and 
until recently the operation was performed with the trochar and canula 
originally recommended by Ambrose Par^. But now there is a more con- 
venient and admirably adapted instrument in Dr. G. Dieulaf ov*s Aspirator, 
whereby fluids can be removed from the chest, liver, or elsewhere, without 
the possibilitv of air reaching the seat of disease. I have had sieveral op- 
portunities of witnessing the removal of large quantities of pus from the 
chest with this instrument, when not the slightest unpleasant symptom 
followed. 

Place of Election for Tapping the Chest. Paracentesis Thoracis. — ^All 
practical surgeons a^ee, that the operation should be performed between 
the fifth and sixth nbs, counting from above, and between the sixth and 
seventh from below, and at one-third the distance from the spinous process 
of the vertebra, or two-thirds from the middle of the sternum. 

^Vhen an external swelling indicates the presence of matter which may 
be the result of inflammation, induced by the lodgment of a ball or ex- 
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traneouB body in the chest, an opening shoald be made into the tomonr, 
which is called the ** operation of necessitjr.*' 

In introducing the point of the trochar, with which the aspirator is adapted, 
care mnst be taken not to wound the intercostal artery ; it is therefore best 
to keep the point of the instrmnent nearer the lower than the upper rib, 
and to press it forward rather qoickly so as to aroid poshing the plenra 
before it. 

The admission of air into the cavity of the plenra should be prevented if 
possible, as in nnhealthv constitntions it may jB^ve rise to great mischief. 
li^ however, it should nnd its way in, which it does in most cases where 
Dieulaf oy's aspirator has not been used, the wound should be kept well 
closed, and the air will in all probability be absorbed. 

With regard to ii^ecting stimulating or simple fluids into the cavity of 
the chest, warm milk or water has Men recommended, particularly when 
f orei|^ bodies have been keepi^ in> irritation, which may be brought to the 
opening by sudden removal of flnio. 

When uie fluid is purulent, a permanent drain should be established. 
This may not take place till after the operation for removal of serum has 
been repeated several times. 

Hennen remarks, *^If the s^ptoms of effusion of purulent matter 
succeed the original wound witlun a short period, the site of the injury, as 
chosen by some surgeons, is the most proper point of puncture. If the 
empyema is formed at a more distant period, tne spot of election, as it is 
called, or between the sixth and seventh true ribs, is preferred. I should 
recommend a point considerably below the original wound, as adhesions, 
either general or partial, are apt to form in its neighbourhood. I have ob- 
served great relief to follow tnis operation ; but I have also seen a removal 
of all the pulmonic symptoms take place^ and death very frequently ensue, 
shortly after the puncture. Nature sometimes makes an effort for the 
removal of tiie fluids effused in cases of empyema, by distant channels ; but 
the instances are rare and not often snccessfuL"^ 

Ilydrothorax may occur as the result of constitutional dropsv or gun- 
shot wounds, and require surgical interference, as in empyema ; the opera- 
tion of paracentesis thoracis being necessary. Its presence is recognised 
by those general signs which indicate the presence of pus or blood m the 
cavities of the pleura. Hamilton says it may be aistinguished from 
hiemothorax in being preceded usually by the sign of pleuritis or of pleuro- 
pneumonia, in the aMence of those symptoms of prostration which must 
necessarily accompany large bleedings, and in the greater facility with 
which the contained fluid flows from one point of the cavity to another on 
change of poBitioiLf 

• Hennen's 'Military Surgery/ p. 414. 

f J A Treatise on Military Snrgeiy tipd Hygiene/ by F. U. Hamilton, M.D., p. 287. 
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WOUNDS OF THE ABDOMEN. 

ClaMtfication of Wounds of Abdomen. — These wounds arc usually divided 
into penetrating and non-penetrating ; but some authors divide them into 
wounds affecting the walls, wounds extending into the cavity, and wounds 
or injuries of contents of abdomen* 

For convenience of description the former is no doubt the best. 

The danger to be contended with in all wounds of the abdomen is peri- 
tonitis, and of course the greater extent of injury', especially internal, the 
greater probability of this formidable complication attocking the sufferer. 

Non-penetrating wounds uncomplicated with injury of the internal vis- 
cera require no special line of treatment. If there are indsions or lacera- 
tions, the parts should be adjusted and kept in position by means of 
sutures, or stitches introduced through the skin only. The position of the 
sufferer during treatment should be such that the muscles of abdomen 
are relaxed, as without it is impossible for union to take place by 
adhesion. 

A bullet may strike the abdomen obliquely and pass between tiie muscles 
and the skin, or between the peritoneum and the muscles, giving rise to 
alarming symptoms, causing violent pain, vomiting, and general derange- 
ment, followed bv extensive peritonitis or suppuration. 

In the event of suppuration, an early opening should be made to prevent 
the possibility of pus perforating the peritoneum. 

Should a bullet or other missile be lodged deeply in the abdominal walls, 
and cause no inconvenience, it is better to let it alone unless it prove trouble- 
some. 

Complicated non-penetratif^ wounds, tlie result of contusion, may be 
accomi)anied by extensive injuries to some of the viscera or bones, and are 
generally tJie result of vrind-balls, explosions, or the passage of the wheel 
of an artillery-waggon or gun-carriage over the body. Death generally 
results in a very short time from shock, htemorrhagej or peritonitis, or 
subsequentiy from sloughing, or abscesses in the abdominal walls. 

The shock in these cases is of the severest description, amounting in some 
instances to prolonged collapse. The writer on a recent occasion saw an 
instance of an artilleryman being thrown from the limber while in rapid 
motion^ a wheel passing obliquely over the abdomen and pelvis ; he was 
immediately attacked with prolonged collapse, vomiting, pains, bloody 
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urine, and great restlessness, from which he never rallied, and expired in a 
few hours. 

The post-mortem examination gave evidence of extensive haemorrhage 
into the peritoneal cavity, it being full of large clots. There was a fracture 
of the left ramus of ischium and pubes. 

^ There was no external wound of any consequence ; the skin being only a 
little congested where the wheel had passed over it. 

In severe contusions there may be extensive injury of the viscera, which 
is most serious. 

" Rupture of the liver is by no means speedily or even necessarily fatal ; 
it may be, and usually is so, from great extravasation of blood or bile ; but 
when this is not largely poured out, the patient may live for a considerable 
time, though he may eventually succumb to traumatic peritonitis." * The 
injury may be recognized by the pain over its re^on, bilious vomiting, 
collapse, dullness on percussion, followed by peritonitis and jaundice. 

If the stomach is ruptured^ there will be bloody vomiting, followed 
rapidly by peritonitis. 

When the kidney is ruptured there will be excessive collapse, pain referred 
to the lumbar region, retraction of testicle, and very likely, pain in the 
testicle itself and low down in the abdomen ; numbness in upper part of 
thigh, bloody urine, frequent desire to pass water, and should the patient 
survive, there will, in sul probability, be intiltration or extravasation into 
the sub-serous cellular tissue, which is more likely to occur in injuries to 
the posterior surface, and peritonitis in injuries of anterior surface. 

Infiltration is soon followed by suppurative inflammation recognised by 
rigors, fever, dry brown tongue, and oedema of the parts in neighbourhood 
of injured kidney. 

Should the kidney be severely contused, there will in all probability be 
albuminuria. 

The spleen being ruptured^ there will be great internal haemorrhage, severe 
shock to the system, coldness of the surface, great anxiety, pain in the seat 
of injury, and death. 

In wounds of the intestinesj should the sufferer live long enough, the 
stools will be mixed with blood, the shock and collapse will be very great ; 
but all these injuries are sometimes so connected with one another, that it 
is with difficulty any one i)articular injury can be identified, llie part 
struck will be an assistance in pointing out the seat of mischief. 

Wounds of the intestine are sometimes accompanied by emphysema of 
the abdominal wall, the result of escape of flatus from the wounded intes- 
tine. This symptom is characterized by an inelastic, doughy, puffy, crepi- 
tating swelling of the cellular tissue. In wounds which to all appearance 

• Erichscn's 'Science and Art of Surgery/ vol. 1., p. 444. 
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are non-penetrating, or where there is no protrusion, this symptom is con- 
sidered to be valuable in proving the existence of wound of the intestine. 

In treating these injuries so briefly described, the first step should be to 
endeavour to restore the sufferer from the shock and collapse by keeping 
him very quiet, applying warmth to the extremities, and placing him m a 
comfortable position. 

Measures should be used to try and prevent the approach of peritonitis 
and to check extravasation of blood iuto the abdomen. With severe pain, 
opium may be freely given. No stimulants should be given, in conse- 
quence of their liability to cause too much reaction and induce internal 
hemorrhage. 

Penetrating wounds, with or without protrusion, or injury of the viscera, 
are always attended by shock, and sometimes to a great extent. 

With a small woun{ such as from a bayonet or stab, it may be difficult 
to decide as to the existence or not of an internal injury; the surgeon 
should, therefore, be most careful in not introducing probes or other ex- 
plorers, as he may inadvertently produce a most serious complication and 
form a simple wound into one of great severity. It is recommended that 
these injuries should be treated with light dressings, so as to permit of 
oozing, rather than applv pressure and cause extravasation among the 
deeper tissues. The sufferer should be on the lightest diet and without 
stimulants. 

Should there be haemorrhage of severe nature, and the wound not suffi- 
ciently large to allow the bleeding mouth of the vessel to be seen, Mr. 
Pollock recommends that the wound be enlarged until the wounded vessel 
can be seen and can be secured. 

Pressure should never be applied for checking haemorrhage in superficial 
abdominal wounds, on account of the blood being liable to find its way to 
cavities of abdomen or between the muscles and fascia, giving rise to 
deep-seated inflammation and suppuration. 

Penetrating wounds with injury of viscera will be attended by great pro- 
stration, anxiety, restlessness, and, if the sufferer sur^^ives, in all probabilit}'' 
by peritonitis. 

Protrusion of Intestine, — If the wound has been made by cutting or 
lacerating instruments, or by a round ball or rifle bullet, it is generally 
followed by protrusion of some portion of contents of abdomen, the omen- 
tum, mesentery, or intestine being most usual. The protruded mass is 
always very large in comparison with the aperture from which it escapes, 
and is contracted very tightly by the lips of Uie wound. If left unreduced, 
the mass will soon become gangrenous from the pressure ; it should there- 
fore be cleansed, if soiled, and returned into the cavitjr of the abdomen, 
after which the wound is to be closed by sutures, winch should include 
+he peritoneum as well as other tissues. 
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Guthrie proposes, in the event of the protrusion being only omentum, 
that " it should be retained between the cut edges of the peritoneum, but 
witibout the slightest pressure or possible strangulation, in order that by 
its retention it may more readily adhere to these edges, and thus form a 
more certain barrier against the extension of inflammation than is likely 
to take place when moving at liberty in the ca\nty of the abdomen, how- 
ever closely it may be supposed to be applied to the inner surface of its 
paries."* 

Erichsen suggests that the abdominal muscles should be relaxed by 
bending the thigh upon the abdomen, when the protnision may be pushed 
back by steady pressure upon it, but no force should be employed ; but if 
the parts cannot be reduced, the aperture through which they have escaped 
must be enlarged in the direction upwards. In replacing them, care should 
be taken that they are fairly put back into the cavity of the abdomen, and 
not pushed into the sheath of the rectus or in front of the peritoneum. 
The surgeon should not push the finger into the abdomen^ but simply 
replace the protruded gut or omentum, and allow it to remain m the neigh- 
bourhood of the wound, to which it will contract adhesions.f 

Mr. Pollock recommends that if the omentum be bruised, lacerated, 
dirty from contact with the ground or other material, inflamed or con- 
gested, or if the mass be not considerable, but there be much resistance to 
its reduction, without enlarging the wound, a ligature should be passed 
round the base of omentum, or a double thread be passed through it, and 
each thread tied round it, and the mass anterior to the ligature qut off and 
stump pushed back into the abdomen, the ligature being allowed to remain 
out. 

If the protruded mass of omentum be very largo and not injured, but 
the wound not suflBcient to allow of a ready return, the wound should be 
enlarged, parts rei)laced ; but if it be lacerated, bruised, or congested, it 
may be removed with safety. Its removal will be less serious than if left 
to suppurate in wound. The wound in abdomen should then be closed by 
means of sutures, care being taken that all hemorrhage has ceased. The 
sutures should include the peritoneum, so as to secure perfect apposition of 
the edges of the wound and prevent entrance of intestine into Fpace or 
gap which would be formed if the peritoneum were not included.^ 

In returning protnided masses of omentum or intestine, great care and 
p^cntleness is required ; if both, the latter should be pushed back iirst, and 
if strangulated, the cause of constriction must be removed. 

Protrusion of Stomachy Liver, Si)leen, — In extensive laceration of the 

• Guthrie'0 ' Commentftries/ p. 64t. 

t Erichsen'a ' Science and Art of Surgery,' vol 1., p. 450. 

% Holmes's * System of Snrgery/ vol. ii., pp. 663, 004, 667. 
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abdomen, the stomach, liver, spleen, and bladder have been protruded ; 
these should be returned, having been first washed with tei>id water. 

Protrusion of Bladder. — ^When the bladder protrudes, it is recommended 
to pass a catheter, and by drawing off the urine much assistance will be 
afforded in its reduction* 

Gangrene f^ Intestine. — Should the protruded part of an intestine become 
gangrenous m>m continued constriction and exposure, it should not be 
reduced, but an incision should be made through it, or the gangrenous part 
removed, so as to clear away the faeces and adUnit of an artificial anus, by 
attaching the edges to wound in abdomen. 

Injury of PriSruded Intestine, — ^Protruded intestine may be punctured, 
incised, lacerated, or completely divided; some difference of opinion 
appears to exist as to whether a small puncture should be interfered with ; 
the ])roper treatment generally admitted is to pass a ligature through it^ 
provided it is pervious to air or fluids, and prevent the escape of mucus or 
iteculent matter^ which would set up peritoneal inflammation. If it is a 
mere puncture, it is often of no consequence and does not require treatment. 

Treatment of Wounds of Intestine. — Ab a rule, all wounds of intestines 
should be closed by stitching, though at one time there were advocates for 
not doing so, as the stitches acted as foreign bodies, produced irritation, 
and did not prevent extravasation ; the proceeding substituted being to 
form an artificial anus by returning the gut and causing the aperture to 
correspond with the wound in abdominal wall, the edges of both being 
brought into apposition and allowed to adhere. 

Mr. J. Bell, in his Discourse on Wounds of the Belly, says : " When there is 
a wounded intestine which you are warned of only by the puffing out of 
the faeces, you must not pretend to search for it, nor put in your fingers, 
nor expect to sew it to the wound ; but you may trust that the universal 
pressure which prevents great effusion of blood and collects the blood into 
one place — that very pressure which always causes the wounded bowel, 
and no other, to protrude, will make the two wounds — the outward wouna 
and the inward wound of the intestine— oppose each other, point to 
point ; and if all be kept thus quiet, though but for one day, so lively is 
the tendency to inflame, that that adhesion will be begun which is to save 
the patient's life. 

''If, indeed, jou have a wounded intestine fairly in your hand, pro- 
truding and plainly wounded, it were madness to let it go back into the 
abdomen, where there cannot but be some danger of the fieces getting out. 
But do not sew the bowel vrith a lon^ suture, in hopes of closing the 
breach, nor follow the strange and whimsical invention of cylinders of 
paper or isinglass, which it is easier to use in experiments upon dogs than 
to practise in real wounds. You must make but one single stitch, and sew 
the wounded intestine to the outward wound ; then the gut will adhere, 
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throw out its fsBces for some time, and then heal, the outward and the 
inward wound uniting in one knot or scar." 

He recommends that in a wound slit-like it is best ** to make one simple 
stitch very lightly through the edges of the wounded intestine, not with 
the absurd intention of sewing up the breach in the intestine firmly with a 
needle and thread, but merely to keep the inward wound of the intestine 
neatly and closely in contact with the outward wound, when it will adhere, 
—-will continue perhaps open, and throwing out its faeces for some time, but 
will contract gradually as the outward wound contracts, and will close 
effectually and soundly before the outward wound heals." 

Mr. Bell further remarks: *^As for intestines cut fairly across in all 
their circles, I believe the thing cannot happen, and that this, like the 
rest, is a piece of mere guess work ; for if I know t '^vthing about the way 
in which the viscera are disposed within the belly, it must happen that a 
sabre which cuts one piece of intestine fairly across must have cut many 
other turns half through ; and, in short, that a sabre cannot cut a piece of 
intestine across, unless the stroke have cut much of the belly, so much 
that, whether you finish with double row of stitches, or whether you use or 
neglect the elegant invention of the roll of tallow, is a matter of very 
little importance, but odly that you had just as well spare yourself the 
trouble and let the poor man alone." 

** But if it should happen that a gut is cut fairly across in all its circles, 
which is not impossible, but it may be, by a stao with a knife or broad 
sword, the mechanism of the case is this : the mesentery still has its hold 
upon each end of the divided intestine, and the two ends of the intestine 
can never be far separated from each other, nor can the one end be intro- 
duced so far within the other as to make the double row of stitches round 
and round, the one row distant from the other one inch. It is not by this 
thorough stitching that such a gut is to become sound ; it is only by ad- 
hesions, and by two adhesions tiding place at the same moment. The two 
ends of the gut may be made to adhere to each other, and the prudent way 
of favouring these adhesions is to introduce the one piece of intestine a 
little way within the other, and make one single small stitch in that part 
of the circle which is farthest from the mesentery, and then draw the gut 
by means of that thread close up to the wound ; and thus it will probably 
happen that the mesentery will keep its side of the circle firm, thafe the 
stitch will keep the opposite side firm, that the gut bein^ drawn by the 
thread, and pushed from behind, and flattened by the umversal pressure 
within the abdomen, the double adhesion may take place — ^viz., of the sur- 
faces of the intestine to each other, and of the wound of the intestine to 
that part of the inner surface of the b^ly where it is open and inflamed 
by the outward wound."* 

• • Dlacoarscs of the Nature and Cure of Wounds,' by John Bell, pp. 119, 120. 
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Gnihiie reeommeiids that "when an incised wound in the intestine is not 
sni^pofled to exceed a third of an inch in length, no interference should take 
place ; for the natore and extent of the uyary cannot always be ascertained 
without the committal of a greater mischief than the injory itself. When 
the womid in the external parts has been made by an instrument not larger 
than one-third, or from that to half an inch in width, no attempt to probe or 
to meddle wiUi the wound, for the purpose of examining the intestines, 
should be permitted. When the external wound has been made by a some- 
what broader and longer instrument, it does not necessarily follow that the 
intestines should be wounded to an equal extent ; and unless it protrude, or 
the contents of the bowel be discharged through the wound, the surgeon 
will not be warranted in enlarging the wound in the first instance, to see 
what mischief has been done. 

^ When the wounded bowel protrudes, or the external opening is sufficiently 
large to enable the surgeon to see or feel the injunr by the introduction of 
his finger, there shomd be no difficulty as to the mode of proceeding. 
When tne intestine is more largely injured, in a longitudinal or transverse 
direction, or is completely divided as far as or beyond the mesentery, the 
continuous suture is absolutely necessary."'*' 

Mr. Longmore recommends that when a protruding intestine is found to 
have been opened by a projectile, or to be gangrenous, the part so wounded 
should not be returned, but steps should be taken to try and form an arti- 
ficial anus, so OS to Imitate the usual means of natural cure when recovery 
follows a gun-shot wound with penetration of intestine. j* 

Dallingal recommends M. Lambert's plan of operation for wounds of 
intestine : *^ A small stitch, including only the peritoneal coat of the intes- 
tine, is to be taken up on one side of the wound, at the distance of a line or 
two from its edge ; the needle is then carried across the wound, and a 
similar stitch taken up on the opposite side at the same distance from its 
odgo ; in this way a number of ligatures are introduced at the distance of 
A quarter or half an inch from each other ; and when these come to be tied, 
the wound is completely closed, the serous surfaces of the peritoneal coat 
on either side of tne incisions are brought into contact, and the lips of the 
wound are loft projecting into the intestinal tube." 

Mr. Travers advocates the stitching up of a wounded intestine, and bases 
his opinion on the result of experiments which proved that when a wounded 

Sut was sewn up and returned mto the abdomen, the lymph was effused on 
10 external surface of the bowel consequent on such an operation, and 
the ititohea rapidly cut their way into the interior of the bowel and were 
pASsod Away in the stools. He recommends that " a small sewing-needle. 
Armed >vlth silk thread, be passed near the lines formed at the base of the 

** * Qnthrie's * Oommantaries,' p 560. 

t * Longmore on Qun-shot Wounds,' p. 210. 
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everted lips. This thread is to be carried at short regular dislaacea through 
the whole ejttent of the wonnd, Ihe operator being mindful that an equal 
portJonof the edges is included in each atilch. Wienthe euture is finislied, 
let the thread be BecnrelyfaBtened and cut close to the knot. The reduction 
of the eollnpsed fold should then be conducted with the utmost caution, snd 
when completed the wound of the tegument abould be treated with a stitch, 
a plaster, or a poultice, as circumslaneeB dictate." Again, he says ; " When- 
ever the suture is decided upon, it should be complete, the intestine should 
be returned fnirlr into the abdomen, and woand of parietea treated as i{ it 
had not extended tieyond them." 
Erichsen approves of stitching in suitable cases, bat safs : " It the wound 




,. . jd and incised 

□ that much depend* 
The following is the proceeding he 
FecomKienuB in moKing me sciicnes : "Tbersbouldbe introduced brmeana 
of a fine round needle armed with sewing silk, in such a way that the pwi- 
tuceal snrfaceeoneachstdeef the wound are brought into contact. Adhesion 
takes place slowly between these, the wound in the other structure of the 
Kut filling up by plastic deDosits" (fig. 68) ; he ccnsiders it difficnlt to 
lollow out the plan proposed, of the needle only penetrating the peritoneal 
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and areolar coats, no muscular tissue being taken up, and is of opinion that 
the safer plan is doubtless to carry the suture through the whole thickness 
of the gut, bringing the stitches out at about one-sixth of an inch from 
the edge of the cut in such a way that the serous surfaces are dra^vn into 
apposition. The ends of the stitches should be cut short close to the knot.* 
Mr. Pollock, in his essay in Holmes's * System of Surgery,' in speaking of 
these wounds, observes that **a wound of protruded intestine or stomach, if 
small, should be secured by ligature ; if large, by sutures ; and protruded 




Fig. 59. 

viscus returned into abdomen. The former lesion may terminate in recovery, 
* but wounds amounting to direct division of the canal are irreparable,' imless 
artificial anus be established." He does not appear to lay any particular 
stress on the nature of the sutures in wounded mtestines, remarking that 
some little fancy may be exercised in the choice of sutures ; but that is a 
minor consideration. 

M, Lagouest recommends an ingenious plan ot closing a wound in intestine, 
originated by Dr.Y^zine, the knots of which are placed in the interior of the 

• *Sclaice and Art of .Snrgery,' vol. !., p. 451. 
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gut, A fine thread, armed at both extremities with a common sewing- 
needle, is sufficient for the operation. The needle should penetrate two or 
three millimetres (one millimetre = '03937 of an inch), on each side of the 
exterior and interior edge of the wound (fig. 69), and bring them out 
through the wound with the threads, which are passed twice round one 




P'ig. GO. 




Fig. 61. 

another to form the surgical knot (fig. 60). This knot is not tightened 
till later, but the needles are re-introduced successively into the wound and 
back through the intestine at a point about 10 millimetres further from the 
first knot, bringing back the thread with them (fig. 61). As many points 
of sutures are thus made as may be required. 



106] WOUNDS OF THE INTEBTINE-PEBITONITIS, 



In order to bring the edges of the serous membrane into apposition, it is 
necessary to draw tightly on the end of the thread, tie them, and cut them 
short at the point of exit 

Having given the opinion of some of the most eminent authorities on 
the subject of a wounded and protruded intestine, a summary may now be 
made as to what the surgeon should do. The parts should be thoroughly 
cleaned with a little tepid water, and if there is an incised wound, its edges 
should be brought together by means of sutures, that proposed by Travera 
being probably the most suitable. The intestine is then to be returned 
with great care to the abdomen, provided there be no contraction ; but 
should such exist, the outer wound is to be enlarged. 

The wound of abdomen must be treated as if the wound of intestine did 
not exist. 

In the event of the wound of intestine being gangrenous or extensively 
lacerated, so that the edges cannot be brought together, or that thev are 
injured, as by a ^n-shot wound, the course to be adopted is to stitcn the 
upper portion of intestine to abdominal wound, with a view to formation of 
an artificial anus. The position of the patient in all wounds of the abdomen 
is of the greatest importance ; it should be so that the muscles are relaxed. 
The diet should be of the mildest description ; no stimulant of any kind 
whatever should be given. The topical treatment should be bland and 
soothing, and the surgeon must ever be on the watch for the approach of 
peritonitis, which is the great danger to be apprehended in all m juries of 
the abdomen ; wounds of these parts are always followed by peritonitis, as 
part of the process of healing ; but then it is local and confined to the 
immediate neighbourhood of the injury. But the difi^use peritonitis is more 
serious ; accompanied hy tenderness all over the abdomen, especially at the 
wound, tympanitis, vomiting, hiccough, hard, quick and small pulse, ^reat 
heat of skin and anxious countenance. This traumatic peritonitis is 
attended with exudation of serum or ill-conditioned lymph, and will run its 
course in a very short time. 

In the treatment <^ peritonitis the surgeon must be ^ided by the condition 
of the patient If he is young, strong, and healthy, it will be necessary to 
remove blood from the arm or to apply numerous leeches over the abdomen, 
followed by warmth in the form of poultices or fomentation. Opium should 
be freely given, and its infiuence closely watched. Calomel with the opium 
may be administered either at short or more lengthened periods. The in- 
fluence of the opium on the sufferer is a guide to continuing it or not Or 
opium and mercurial inunction may be adopted ; the latter being highly 
spoken of. The diet should be just enough to support Nature, in the lorm 
of barley water, whey, or other light drinks. 
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WOUNDS OF THE SPINE. 

Injuries of the spinal cord may be divided into concussion and compres- 
sion, the same as injuries of the brain, to which they bear much resemblance. 

Conclusion may occur directly or indirectly, as, for instance, from a blow, 
or by falling from a height on the buttock. 

Mr. Alexander Shaw says^ in his remarks on Concussion of the Spinal 
Cord : *^ But certain cases of mjury of the back are met with in which para- 
plegia has directly or shortly afterwards occurred, and in which, upon ex- 
amination of the spine after death, no fracture, displacement, extravasated 
blood, or anything capable of compressing uie cord, can be discovered. 
The explanation therefore given is, that the spinal cord had been damaged 
by concussion." ♦ 

The following symptoms are usually present from direct violence : pain 
at the seat of the mjury, vomiting. If the phrenic nerve is irritated, 
hiccough, and feeling of constriction round the body will be present. When 
the vagus nerve is irritated, tiiere will be a sense of suffocation, with 
probably irregular action of the heart and distressing vomiting. There 
may be loss of power over the sphincters of both bladder and anus, with 
incontinence or retention of urine or f seces, or the bladder only may be 
affected. 

In concussion from indirect violence, the symptoms are sometimes 
insidious and protracted. The injuries may have been received elsewhere, 
but 8ubse(][uently disease is developed in the spinal cord. 

Concussion ox the spinal cord is more frequently met with in civil life 
than in the army, but may occur with the soldier from a spent ball or frag- 
ment of shell, from the falling of planks or earth in the explosion of mines 
or magazines, or in assaults from men falling back into ditches, as observed 
by the writer. 

In treating these injuries,'absolute rest to the parts is the principal object 
to be arrived at. 

Mr. Erichsen, who appears to have made a special' study of this subject, 
savs : *' The importance of rest cannot be over-estimated. Without it no 
other treatment is of the slightest avail ; he considers it is of the utmost im- 
portance to insist upon absolute and entire rest for this reason, that not 
unfrequenUy patients feel for a time benefited by movement, but nothing 

• ' System of Surgerj',' by T. Holmes, M.A., vol. ii., p. 371. 
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can be more erroneous than this idea, for the patient will invariably be 
found to fall back into a worse state than had previously existed. With 
this rest, which should be in the prone position, he recommends chloral to 
procure sleep, and the bromide of potassium to aUay the irritability." * 

Counter-irritation may be applied to either side of the spine, and if there 
are inflammatory symptoms present, ice may be used with advantage: 
subsequently tonics in the form of iron, strychnine, and cod-liver oil. 

CampreSMon of the spinal card may be induced by injuries to the 
vertebrae, such as fractures, dislocation, penetration by gun-shot wounds, or 
by extravasation of blood or pus. The symptoms pnKluced depend much 
upon the position of the injury. 

These injuries are of the greatest interest to the surgeon, as much will 
depend, as regards the future of the sufferers, on the amount of damage 
innicted. 

In army practice wounds of the spine are much complicated, and it is 
seldom the surgeon has an opportunity of being leit in any doubt as to the 
exact seat of injury, the wound being so self-evident. 

In dislocations or fractures without an external tpound, the symptoms 
which generally present themselves are shock to the ner^'ous system, pro- 
found collapse, pain in the seat of injury, tumefaction of injured part, un- 
evenness, or depression of proiections in the process of the vertebne, 
paralysis of body below the level of fracture. 

Paralysis in Injury of Spine, — ^The extent of paralysis differs according 
to the part of spinal column injured, as, for instance, fracture or dislocation 
in cervico-dorsal region, all the body below seat of fracture will be 
paralysed, and if the injury to the cord has been above the origin of the 
first dorsal nerve, which joms the axillary plexus, some impairment in the 
motion and sensation of the upper extremities will be discovered ; but the 
principal danger overhanging the patient is connected with his respiration. 

Fracture and dislocation m the -dorsal region, between the tenth and 
fourth vertebrae, cause complete paraplegia. The bladder and rectum will 
be paralysed, and bed sores are sure to be formed. 

Jn fractures or dislocation of the lower lumbar , there may be no paralysis, 
if the injury is below the second lumbar vertebra, in consequence of its 
being below the level of the spinal cord, which terminates at the second 
lumbar. 

Injuries of the spinal column, above the origin of the phrenic nerve, are 
attended with instant death. 

No attempt should be made to reduce a fracture or dislocation of the 
spine. Means should simply be adopted to support nature by means of 
nourishing diet, to prevent sloughing bed sores, by placing tlie sufferer on a 
water-bed or soft mattress. 

• Erichsen's • Science and Ai t of SargeTy,' vol. I., p. 367. 
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Urine should be drawn off regularly, and great cleanliness observed. 

The bowels may be moved involuntarily at first, afterwards they may be 
constipated, when they should be relieved by enemas. 

In penetrcUing wounds, where the vertebras may be driven in on the cord, 
splinters, articles of clothing, and muscular tissue, may have to be devated, 
extracted, or removed. With a view to enable the surgeon to do this, the 
trephine, elevator, or small saw. ma]r be had recourse to. 

The Trephine in Injuries of the Sjtine, — Mr. Longmore, in speaking of the 
use of the trephine in these injuries, says : ^*- In injuries of the vertebral 
column and spmal cord occurring in military practice, the mischief is usu- 
ally so complicated and extensive, and the medulla itself so bruised, that 
the cases must be very rare indeed in which the operation of trephining, 
if justifiable in any case, can offer the slightest prospect of benefit." He 
mentions that M. Baudens extracted by means oi an elevator a ball which 
had lodged in the eleventh dorsal veitebrie, and was causing compression 
with complete paraplegia. The paralysis disappeared immediately after 
the extraction of the bullet ; but tetanus came on four days afterwards, 
and proved speedily fatal.* 

Sir C. Bell condemned trephining the spine, but the measure has its 
advocates. 

The operation is one attended b}' considerable trouble and difiiculty, and 
when completed it may be discovered that the cause of compression is out 
of reach, being displacement of a body of a vertebrae instead of a depression 
of an arch or process. 

The course recommended to be adopted in applying trephine, is first to 
make an incision in the line of the spinous process, about an inch deep and 
six inches in length, or according to the extent of the injury, through the 
skin and muscles, which should be cleared away on either side of the spine, 
and bony structure exposed to admit of the trephine being applied. Before 
using the instrument, loose pieces of bone should be elevated and removed, 
care being taken not to push any spicube into the spinal cord. 

Hey's saw and a cutting pliers will be fouud most useful in dividing 
processes or arches. 

Mr. Shaw considers that, "in injuries of the spine, except in those cases 
of fracture hi^h in the spine, in which respiration has been interrupted, 
the paralysis is not the direct cause of the fatal termination, in cases of 
fracture generally. 

*' The chief dangers to life arise from extensive and exhausting sloughs 
and bed sores, morbid condition of the bladder and urinary organs gene- 
rally, and in a certain degree derangement of the bowels. These are 
indirect effects of the paralysis. But if they be overcome, the mere loss of 

• ' Longmore on Qan«shot Wounds }' Holmefc'* 'System of Surgery,' vol. li., p. i<»3, 
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motion and sensation in the limbs, and inability to control the action of the 
bladder and rectum, will destroy life, or be inconsistent with the patient 
enjoying good health. The principal aim in treatment ought to be to avert 
those bad consec^uences, and endeavour to preserve life without incurring 
formidable risks m expectation of getting rid of the paraplegia." ♦ 

* * Injuries of Back,' by Alexander Shaw; Holmes's • System of Surgery,* vol. II., 
p. 109. 
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WOUNDS OF THE PELVIS. 

Classification of Wounds of the Pelvis. — Mr. John Birkett arranges in- 
juries 01 the pelvis in the following manner : — 

I. Contusion involving the soft parts in contact with the outside of the 
pelvis. 

II. Fractures and dislocations of the bones forming the pelvis. 

III. Injuries of those organs in relation with the pelvis which are con- 
nected with the functions of— 

A. Micturition ; B. of Generation ; C. of Defalcation.* 

Contusions of a slight form require no difference in their treatment from 
similar injuries in other parts of the body. At the same time, Mr. Birkett 
remarks : " Contusions of an apparently trifling nature, at first slight, may 
yet be attended with appalling results. Thus, a delicate, strumous, Imdly- 
nourished individual receives an injury of the pelvic region, the primary' 
effects bein^ merelv a local tenderness or stiffness. But in a few days in- 
tense constitutional disturbance may arise, and death ensue from disease 
of the membranes of the spinal cord." f 

Contusions mav be of a severe nature, as from a spent cannon-shot or 
fragment of shell, producing great extravasation of blood under the in- 
teguments or g^luteiu fascia, giving rise to a circumscribed swelling, which 
may be recognised from that of an abscess by its appearing immediately 
after receipt of injury, whereas an abscess would be longer delayed. These 
swellings will, as a rule, disappear after repose and local application of 
stimulating lotions. 

The soft parts covering the pelvis are frequently' torn and lacerated by 
fragments of shell, splinters of wood, and other missiles. The wound should 
be readjusted, as far as possible, with a hope of their uniting. 

Erasures and Dislocations, — The pelvic bones may be fractured, dislo- 
cated, crushed, or bullets, fragments of shells, (&c., may be lodged in them, 
which injuries are attended with risk to life, not alone from the damage 
to the bones, but from the contents of the region being involved in the 
mischief. In the treatment of fractures, most perfect rest should be 
enforced, the bones being first replaced, if possible. Dislocations should 
be reduced, and to assist the surgeon in doin^ so, " it is recommended to 
introduce the index finger into the rectum, while the patient is under the 
influence of chloroform, when the bones may possibly be brought into their 
normal relations with sacrum." 

* • Injuries of the Pelvis * (Holmes's • System of Surgery'), by J. DIrkett, vol. II., p. 708. 
tIbW.,p. 715. 
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Lodgment of Balls in Pelvis, — Mr. Guthrie has removed balls on different 
occasions which have lodged in the pelvis, and always with the greatest 
advantage when done early. He has seen much evil result from t^eir 
being allowed to remain, as they caused not only frequent distress, but at 
last gave rise to disease in the bone, derangement of the general health, 
and death. ^* When the ball can be felt impacted in the bone, incisions 
through muscular parts of little consequence should not be spared to ex- 
pose it. If an error exists at this moment, it is that too little is done rather 
than too much." * 

Mr. Hamilton, of the U.S.A., remarks : ^^ If a ball has penetrated either 
of the alse, where they are thickly covered by the great gluteal muscles, it 
would be difficult to discover or to remove the fragments. The great depth 
of the muscular coverings, and the size and number of blood vessels with 
which they are supplied, render all surgical interference improper. But in 
case the perforation occurs near the upper margin of the pelvic bones, 
there can oe no impropriety in instituting a search for any foreign sub- 
stance which may be supposed to have lodged within. If the edge of the 
crest only is broken off, the finger can be easily carried along the track of 
the wound to a certain extend and the probe may be introduced pretty 
freely without much danger of its doing harm. Indeed, it is our opinion 
that, in case the perforation was very near the crest of the ilium, consti- 
tuting only a smooth, round hole, through which the loose fragments could 
be distinctly felt-, but was insufficient for their extraction, it would be 
proper to apply the trephine, so as to enlarge the opening. Certainly there 
IS no more important indication than to remove the fragments, and we do 
not see wh^ tne surgeon, under these circumstances, need hesitate to per- 
form so trivial and safe an operation at once. For this purpose a large 
trephine should be employed, and in order to avoid the necessity of dis- 
secting up the muscles extensivel^r for the purpose of finding a sound piece 
of bone upon which to rest the pin of his trephine, he might adopt the 
excellent suggestion of Mr. Guthrie in certain cases of fracture of the 
skull — ^namely, to support the crown of the instrument in a circular open- 
ing made in a bar of iron, the two ends of the bar being held and steadied 
by assistants ; or perhaps it would answer equally wdl to employ for this 
purpose a piece of wood, the opening in which may have been previously 
made by tne trephine itself." t 

Injuries of the organ of micturition may be caused without fracture of 
the pelvis by the wheel of a gun-carriage passing over, by a fall, or by a 
heavy weight. With fracture of the pelvis, by splinters of bone, by bul- 
lets, or other missiles, bayonet, lance, or sword thrusts, a large vessel 
may be wounded, which will prove rapidly fatal from hismorrhage. 

• Gntlirle'a 'Commentaries,' p. 600. 

+ • Military Surgery and Hygiene/ by F. H. Hamilton, M.D., p. 339. 
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Should the bladder be wounded, the sufferer may be so fortunate as not 
to be hit in a place where immediate extravasation of urine takes place, 
and consequently he may survive the wound, but will be subject to great 
suffering &om the inflammatory symptoms consequent on the injury, pro- 
ducing irritability of bladder and tenesmus ; ^ the first measures, therefore, 
to be adopted are to introduce a large catheter and fix it in the bladder, so 
as to admit of the urine passing through it as soon as formed, and prevent 
irritation by lodgment. Some patients will not tolerate its being nxed in 
the bladder ; it must then be introduced frequently." 

In the event of the bladder bein^ injured so as to admit of extrava- 
sation into the pelvic cavity, or peritoneal cavity, the case will probably 
terminate fatally, from the amount of irritation and inflammatory action, 
or the shock on the system. 

During the Indian Mutiny a case of wotmd of the bladder came under 
mv notice. The infliction of the wound with a bullet was immediately 
followed by a collapse, cold clammy skin, pallid countenance, vomiting, and 
frequent desire to pass water, which was bloody. The unfortunate s^ercr 
never rallied, and died in a few hours. 

I have already mentioned that in these injuries an attempt should be 
made to prevent further extravasation by the introduction of an elastic 
catheter ; but as it is generally a considerable time before wounded come 
under the care of the surgeon, the mischief from extravasation will have 
taken place ; but this is not to prevent an attempt being made. In cases 
where the back part of the urethra or neck of bladder has been injured, 
so bS to prevent tiie introduction of a catheter, an opening should be made 
in the perineum to admit of the discharge of urine. 

Should there be signs of external extravasation free incisions must be 
made in perineum, or such positions as will readily admit of its escape, and 
that of decomposed cellular tissue. 

The early constitutional treatment in all wounds of the bladder should be 
with a view to preventing or subduing the inflammation which must in- 
evitably set in. Local or constitutional bleeding may be necessary. Drinks 
should be in small quantities. The diet should be very sparing at first. 

The bowels will require eracimtion by means of oil enemato, but opium 
must form the great means of affordiog relief, and it should be administered 
by the month, or in the form of a suppository, or as an enema. 

Bullets have lodged in the bladder^ when they have become encrusted with 
urinary deposits, and after a time require removal by the operation of 
lithotomy. 

In wounds of the abdomen, with protrusion of bladder^ it has been 
already stated that a gum elastic catncter should be introduced, with a 
yiew to assisting in its reduction. 
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WOUKDS OF PEBINEUM AND GENITAL AND URINARY 

ORGANS. 

These wounds are rare in war, the parts being more or less protected. 
During the Crimean War and Indian Mutiny, the writer only saw one 
example of this description of wound, which occurred to a soldier who, 
while attending to the calls of nature in an advanced trench^ and in the 
squatting position, was struck with a fragment of a shell, which removed 
the scrotum as if it had been done by a Knife, lacerated the buttocks and 
divided the sphincter ani, causing violent haemorrhage and involuntary 
passing of stools. The misery and intense suffering of this patient can 
flcarcefy be described, and as tne healing process .was entirely by granula- 
tion he was a long time under treatment. 

Wounds of Penis and Urethra. — ^Missiles have been known to traverse 
the perineum, penis, and otherwise injure Uiese parts. In wounds where 
the urethra has been laid bare, a catheter should be introduced and tied in, 
and if the wound be clean with edges in such condition that adhesion might 
be anticipated, they should be brought together by interrupted sutures, but 
if much lacerated it will be necessary to wait patiently the process of heal- 
ing by granulation, taking care that the urethra is kept free by introduc- 
tion of a catheter whenever tiie patient re(iuires to pass water. When the 
laceration has been so extensive that closing by granulation is impossible, 
it is best to try and retain the direction of the urethra as far as practicable 
by frequently introducing a sound or catheter, and afterwards close it with 
a plastic operation. 

Wounds of the scrotum or spej^matic cord require but little interference. 
Open wounas should be closed by sutures, and the parts dressed with cold 
water, and well supported. 

It may be laid down as a general rule that all incised or lacerated wounds 
of the genitals should be closed by sutures, if the parts can be possibly 
brought together. The integuments are very loose, and, if not properly 
secured, form large gaping wounds, which take a long time to heal. 

The testicles may be severely bruisedy shattered, or detached from the 
cord. The condition is most painful, and requires the administration of 
opium to secure relief. The organ should be well supported^ and cold or 
warm water applied. Should there be any portion of either testicle partially 
detached it may be removed, as in all probability it will become diseased.^ 

Wounds of tne anus and rectum heal readily, but from their close proxi- 
mi^ to the bladder and peritoneum inflammatory symptoms must be 
looKed for, and checked. 
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WOUNDS OF THE EXTREMITIES. 

Classification of Wounds of the Extremities, — ^These wounds may be 
divided into contusions, lacerations, incisions, or punctures of soft parts, 
injuries of bones or joints, all of which may be complicated with wounds 
of the great arteries or nerves. 

With regard to contusions, lacerations, incisions, or punctures, their 
treatment has already been remarked upon ; it is therefore unnecessary to 
refer to these again. Injuries of bones and joints will now be considered, 
and in connection with them wounds of arteries and nerves. 

General Remarks on Gun-shot Fractures, — " Bones may be injured by 
having the periosteum contused or removed, as when a bullet is flattened 
against them, giving rise to periostitis, exfoliation, or tibrowing off of 
scales, and frequently to disease of the medulla, or formation of deep 
abscesses, producing great constitutional disturbance." 

Bones may be fractured, which injuries, as in civil life, are divided into 
simple, compound, and comminuted ; but in consequence of the instruments 
or weapons which inflict them in war, they, as a rule, present peculiarities 
to* the army surgeon not met with in civil life, where accidents to bones 
generally arise from falls, kicks, or muscular action, whereas in the army 
fractures are for the most part caused by direct violence, by spent cannon- 
shot, bullets, slugs, grape-shot, fragments of shell, and oUier missiles, 
causing many complications. 

Simple fractures are probably the most rare of all met with on active 
service ; but should sucn occur on the field, the surgeon will have much to 
consider, as from any want of care, or from improper adjustment of splints, 
the broken ends of the bones may protrude through the soft parts, forming 
a comi>onnd fracture^ or by the rubbing together of the ends of the bones 
extensive inflammation may be set up, followed by suppuration and pro- 
longed disease, or should the appliance be too tight, gangrene of the limb 
may follow. 

There may be great contusion of the soft parts, which will interfere with 
the adjustment of the splints, and add to the difficulties in transport. 
Numerous plans have been invented and proposed for the transport of 
fractured limbs, such as plaster of Paris bandages, wire-trough splmts of 
the French, and various splints made from materials which may be found 
at the time of the injury, as already described under the head of extem- 
porary appliances. 

Compound fractures are usually produced by the direct contact of a 
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tmllet or other missile with the bone, and consequently inflicting most 
lerions injnrj to the bone itself and auiiouu ding puts, bat not neceflsarilj 
prodncing a cornminnted fnctme, as might be expected. 

Professor Longmore describes partud fnctores, irhich he sajs ''can 
scarcely be produced by any other agents besides pvojectileS) and which are 
rare accidents in cirii pnctice. They are : 1. Kemoral of portion of a 
bone by the projectile making a furrow in its passage across its sur&ce — 
grooying it ; 2. Removal, splmtering ofE, of longitudinal fragments from 
the external cylindrical part of abone ; 3. Bemoral of a part of the Ume by 
completely punching out a portion, thus leaving a hole through the entire 
sulMtance oz the bone ; and 4. Partial £au:ture, by driving inwards part of 
the external cylinder, and causing the fragment to lodge in the cancel- 
lated structure. This latter partial fracture is generalfy attended with 
lodgment of the projectile also. Amoi^ the complete fractures, those 
attended with general comminution, in the neighbouihood of the part of 
the bone struck, with dispersion of the fragments among the surrounding 
soft tissues, and those which may be nwken of as ' resecting fmctures,' can 
hardly be caused accidentally, except by fire-arm projectiles."* 

From Mr. Longmore^s obscarvations, it will be seen that in warfare frac- 
tures of bones, as caused by weapons of war, are rarely confined to the 
ordinary, transverse, oblique, or longitudinal, but are a combioation of the 
whole, or thosepeculiar to gun-shot wounds. 

Simple and Compound Fractures on the Field. — ^In arranging for frac- 
tures on the field many difficulties have to be contended with : first, the 
transporting of patient from field to fixed hospital, then securing proper 
bed^ ventiUtion, and nursing. If an attempt is made to save a limb ex- 
tensively fractured, and with an external wound, the suppuration which 
usually follows Ib so profuse that much difficulty will be experienced in 
keeping the limb clean and dry, the bandages and splints being constantly 
soaxed with discharge, rendering the air offensive and injurious to health, 
or inducing pvffimia, which injuries of the bones appear to specially favour 
in bringing about, also osteo-myelitis and suppuration of the medulla. 

With regard to the dressing of compound fractures on the field, Mr. 
Hennen remarks : " It is questionable if compound fractures could be set at 
the time of infliction, and the proper apixaratus for continued extension 
applied." In man^ situations, he says, this is utterly impracticable from the 
nature of the service. Immediate extension and coaptation are not appli- 
cable in all cases, neither are the^ absolutely necessary to the present com- 
fort and future safety of the patient. In no instance during his experience 
did the most skilfully dressed limb on the field preclude the necessity of 
going over all the steps of resetting, and consequently of redoubling the 
patient's anguish. 

• ' Ungmore on Qun-uhot Wonnda;' Ilolmes'a • System of Sm^ery,' vol. ii., p. 214. 
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Mechanical appliances are now so perfected that, with the exception of a 
fractured femur, there is no lesion of the bones of the extremities that 
surgeons need have the slightest hesitation in transporting for consider- 
able distances, prior to inflammatory symptoms setting m, care being 
observed as to the adaptation and application of splints. 

Dr. Stromeyer remarks on this important subject : " Above all things it 
appears to me to be necessary that cases of gun-shot fracture of the thigh 
should not be transported to a distance, but should be carried on a stretcher 
to the nearest house, and the treatment carried out there, even at the risk 
that the wounded should fall into captivity." 

Gun-shot fractures of the upper extremities are less dangerous than in the 
lower, circumstances being as nearly as possible alike. 

Since conservative surgery has been so much practised, it is seldom 
necessary to remove an upper extremity for injury to the bones as a 
primary operation. Rare cases, however, require it, as, for instance, when 
the humerus is broken and splintered into the shoulder joint, Uie muscles, 
great vessels, and nerves mjured without prospect of their recovering 
themselves, as in an injury that would occur from a spent cannon-shot or 
shell striking the arm. 

Guthrie remarks : ** An upper extremity should not be amputated for 
almost any accident which can happen to it from musket-shot ; and there 
is scarcely an injury of the soft parts likely to occur which would authorize 
amputation as a primarv operation."* 

A case is related of a soldier in India receiving a sword cut, which 
divided his arm, bone and all, with the exception of the vessels and 
nerves, and the muscles on the inner side, yet he recovered, the bone of 
the arm uniting.f 

When the shaft of the humerus is much Fi^)1intered, detached pieces should 
be removed, fragments of clothing or foreign bodies extracted^ points of 
sharp splinters should be cut off and the arm placed on a convenient splint, 
pillow, or cushion, giving it perfect support and rest. For this purpose 
Dr. Stromeyer has designed a cushion, tne utility of which he was so good 
as to demonstrate to me at Versailles, during the late Franco-German War. 
An illustration can scarcely do credit to this admirable contrivance, which 
affords perfect securit}'^ and comfort to the injured limb, and with which 
every army hospital should be supplied. 

**The cushion may be described as a right-angled isosceles triangle, four 
inches thick at the apex, which rests against the chest and supports the 
elbow, the forearm being bent at a right angle with the arm. Tne cushion 
gradually thins down tiU the base is a mere edge, and of the two other 
angles, one is passed up into the axilla, while the other rests on the chest 

* Gntbrie's * Commentaries,' p. 111. 

t Macleod's ' Notes ou the Surgery of the Crimean War/ p. 304. 
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under the wrist) as represented in fig. 62. The cushion is readily fastened 
in its place by a, tape round the ne^, and one round the body, as seen in 
fig. 63. When this simple apparatus is applied, the arm rests upon it, 
beautifully supported, and in (excellent position. Whilst lying m bed, 
nothing beyond the ordinary dressings are required for the wound, and if 
the patient needs to be transported from one place to another, or is fit to 
walk about, this can be arranged for with the utmost facility, as cushion, 
arm, and all can be bound by a broad bandage to the body, and thus form 
an immovable whole."* Stromeyer informed Dr. MacCormac that so 
highly did he estimate the value of this cushion, that he considered it the 




Fig. 62. 

most valuable appliance he had invented during his life. Dr. MacCormac 
has tried the mode of treatment and found it answer every purpose, and 
recommends a good-sized one, of which the sides measure about f ourt^n or 
fifteen inches in length. I have used this appliance myself, and cannot 
speak too highly of it, but it requires different measures for different 
persons. 

Mr. Guthrie recommends that when the splinters extend far into the 
shaft of the humerus, it may be proper to amputate the whole extremity, 
especially if the great artery and nerves be wounded ; if, however, the 
head is not injured, the amputation should take place immediately below the 
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tuberoaity, uid not at tha joint, ao as to retain the ronnd appeuuice of Uie 
•hODldei. Hamilton, of the United States Army, in the treatment of gnn- 
■hot injiuiea of the hiunerae, uBuall]' employs a Binsle splint made of felt, 
leather, or gutta percha, long enough to eztead over the top of the 
ahouider on the one handj and to the lower part of the elbow on the other, 
and broad enough to encircle one-third of the ciicnmference of the arm. 
Bf moulding, or otlierwiae fitting the upper part of the splint over the tflp 




Fig. 83. 

. 5Te: 

..^ v-Jaiders that bandagei havi., , -^rr-: — 

Injury of the head of Avmeru : {vide " laj uiy of Joint] 

Tht radial or ulna may receive extenaive injnries from bnlleb 

menia of ahelle, the rule of treatment for such injuries being 

fragmenta of bonea or splioters, and place the arm on a auitable splint with 
a view to union taking place ; at the same time pasaive motion should be 
adopted eari; to preventthebonesuaitinff with oneanother, thereby render- 
ing pronation and aupinatir- •— ' ^"^—'•'"- 1- -'-- 



•r frag- 



: bones uaitins with one another, thereby render- 
1 imperfect. When both bones are extensively 
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broken, the soffc parts lacerated, and vessels and nerves damaged, which 
often occurs from a bullet passing through both bones across the arm, 
amputation should be performed, but everv endeavour should be made to 
save a forearm which is well supplied with blood ; mortification is conse- 
quently not likelv to take place. 

In the event oi amputation being necessary, the surgeon should be ease- 
ful to leave as long a stump as possible, to which a mechanical contrivance 
can be attached. 

Hamilton suggests that in case both bones are broken, the patient ou^ht 
to be kept in the recumbent position on the back, with the forearm restmg 
upon a pillow supported bv a board, extended and supinated. No attempt 
should oe made to lengthen the limb by apparatus, but daily attention 
should be given to the position of the bones, and as far as possible they 
should be kept in line.* 

In wounds of the hand, as little as possible of the injured parts should be 
removed, and, above all, the value of the thumb or a finger should be care- 
fully considered in any operative measures. 

^ In extensive wounds from cannon-shot, or fragments of shell, amputa- 
tion of the hand may be necessary ; but wounds from bullets generally 
damage one or two metacarpal bones, or may pass between two, only 
injuring the soft parts. 

Wounds of the Metcicarpal Bones, — When the metacarpal bones are injured, 
that is, splintered, the wound should be enlarged and fragments removed, 
taking care that the tendons are not injured or interfered with if untouched 
by^ the missile. Generally speaking, Uie extensor and flexor tendons are 
injured, the result being stifiness of the fingers to which they belong. 
Guthrie recommends tiiat, when one or more fingers are destroy ea, and the 
metacarpal bones injured, they are to be sawn or cut off, but not removed 
at the carpus, although an opening into the joint of the carpus will gene- 
rally do well, if skin can be saved to cover it. 

In all cases of amputation of one or more fingers, the metacarpal bones, 
if injured, should be left as long as possible, and particularly that of the 
index fingers when the thumb remains. 

^ Wounds of the Phalanges, — ^The phalanges may be broken, when, if in a 
single finger, a splint composed of wood, gutta percha, or other suitable 
material, should be placed on the palmar surface of the entire length of 
the finger, a piece of lint, cotton wool, or other soft texture being first 
laid against the skin. 

If several fingers are broken, the splint should cover the whole palmar 
surface, the wrist joint being left free. 

Injury to the Hand and Wrist, — ITie hand, wrist, and forearm are liable 

• pajnllton's * Military Surgeiy/ p. 394, 
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to sword-cuts, which frequently injure the bones or joints. It is seldom 
necessaij to do more than close the wounds, and support the parts by suit- 
able splmts. 

Gun-shot fractures of the lower extremities are far more dangerous and 
serious than those of the upper ; and as to fracture of the femur, either 
simple or compound, it will, on active service in the field, cause the surgeon 
grave anxiet}*^, and perplex him as to the best measures he can adopt, for 
opinions vary much on this subject 

Simple fractures of the shaft may be put up in the semi-fiexed position 
of Pott, the straight of Desault and Listen^ or the double-inclined plane, or 
by any of the numerous modifications of either. 

An important question for the consideration of the army surgeon is, What is 
best to be done for gun-shot fracture of the thigh with an army on the move, 
as transporting a sufferer with such an injury is a very serious matter? Stro- 
meyer is of opinion it is best to leave the sufferer in captivity. Esmarch 
is, doubtless, of the same opinion, as, during the Holstein War, he entrusted 
such wounded to the enemy, rather than lulow them to suffer from trans- 
port. There are, unfortunatelv, occasions where it is not possible to carry 
out this excellent advice of Dr. Stromeyer, which, in European warfare, 
and under the privileges of the Geneva Convention, should be adhered to. 
But supposing tne contest is wiUi savage tribes, as has lately occurred with 
the British forces in Western Africa, uiat the distance is considerable to a 
permanent hospital, that the roads are bad, and transport indifferent, what, 
then, should be the course of action ? 

For a fracture where the bones are simply broken, not splintered, an 
attempt might be made to save the limb by placing it in the straight 
position, with a long splint, as recommended by Mr. Samuel Cooper, who, 
m his remarks on I^sault's long splint, and referring to his expenences of 
compound fracture of the thigh during the campaign in Holland in 1814, 
says : ^ The superiority of long splints, extending the whole length of the 
limb, was in these cases particularly manifest With such splints, which 
maintain steady the fracture itself, the knee, leg, ankle, and foot, the 
patient may, in fact, even be moved upon an emergency from one place to 
another witiliout anv considerable disturbance of the broken part" * Since 
Mr. Cooper wrote the above remarks, plaster of Paris bandages and other 
appliances have been introduced into military practice, which may prove 
better expedients. 

But a patient suffering from a severe gun-shot fracture of the middle 
or lower third of the thigh could scarcely be carried a considerable dis- 
tance over bad roads (sucn as occurred in Western Africa) without further 
endangering his life. I am, therefore, of opinion that the chances of pre- 

• Cooper's 'Surgical Dictionary ;' Article on Fractures, 
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serving life would be increased by immediate amputation, there being no 
doubt that, to secure success for conserrative treatment, the sufferer must 
not have undergone lengthened transport, fatigue, or privation. 

An amputation of the thigh having been performed, the stump can be 
easily secured for transport. 

In gun-shot fractures of the upper third of the thigh under the fore- 
going circumstances, the surgeon snould try and conserve the limb (ampu- 
tation generally proving fatal), by securmg it for transport with a long 
splint extending from axilla to beyond the foot, and fastening both leg^ 
together. Loose splinters of bone should be removed. 

The unfortunate sufferer's prospects will, in either case, be very bad, as 
patients seldom survive such mjuries. 

Compound fractures of the femur from gun-shot wounds are attended by 
extreme danger ; the violence that has caused a fracture of such a bone 
must be very great, the shock to the system considerable, and the prospect 
of treating such an injury by conservative measures most unfavourable. 

Hennen was convinced, aner great experience, that the sum of human 
misery will be most materially lessened by permitting no ambiguous cases 
to be subjected to the trial of preserving the limb— constitution, conveni- 
ence for ^eatment, and local circumstances having their full weight in the 
decision. 

Guthrie, referring to the result of treatment of forty-three selected frac- 
tures of the thigh, which were attempted to be saved under his own direction 
at the battle of Toulouse, reports that of this number thirteen died ; twelve 
were amputated at the secondary period, of whom seven died ; and eighteen 
retained their limbs. But he considers the result most unsatisfactory, 
notwithstanding the care and attention bestowed upon them. 

" Nearly all the wounded, after tiiis battle, had every possible assistance 
and comfort from the second day after the action. Tne hospitals were 
well supplied with bedsteads — ^no mconsiderable point in the treatment of 
fractures. Every broken thigh or le^ was in the straight position, and the 
success was greater than on any previous occasion, ifevertheless, with all 
these advantages, there can be litUe doubt that, if amputation had been 
performed in the first instance on Uie thirty-six out of forty-three who 
died or partially recovered, some twenty would have survived, able, for the 
most part, to support themselves with a moderate pension, instead of there 
being perhaps five, or at most ten/nearly unable to do anything for them- 
selves. ' The least dangerous and most likely to be Saved, he considers, are 
fractures of the lower third, or at most of the lower half, of the thigh 
bone ; and when they do not communicate with the knee-joint an attempt 
ought always to be made to save the limb. 

Mr. Alcock remarks on this subject : " I do not agree with Mr. Guthrie ;" 
and though he admits his experience is more limited, still he is of opinion 
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that the expediency on service of ever delaying the removal of the limb 
with a complete fracture of the femur lower third from gun-shot wound 
appears to him doubtful. This only refers to soldiers ; with officers the 
results are less unfavourable. 

During the Crimean War the treatment of this injury afforded a subject 
of great interest. Mr. Longmore informs us that the results of the prac- 
tice by conservative measures, being the means of preventing amputation, 
were not realised. Of the three modes of treatment, resection was the 
most fatal, conservative treatment next, and amputation least fatal. The 
first was uniformly fatal ; the dea^s among cases treated without ope- 
ration were 82 per cent. ; the deaths among those treated by amputation, 
almost hopeless cases included, were 65*2 per cent. 

In considering the results of gun-shot fractures of the f emui) the situ- 
ation of the injury is a matter of ^eat importance as regards the chances 
of recovery, whether without or with amputation. 

In the official history of the Crimean campaign this fact is shown in the 
results of amputation, the recoveries in the upper third being 12'9, in the 
middle third 40, in the lower third 43*3 per cent, of the cases treated ; 
but the distinction is not made in regard to the recoveries without ampu- 
tation.* 

Strome^p^er, who has had great experience, has favoured us with the fol- 
lowing opinion : — ^' I differed from Guthrie in one essential point — that of 
his preferring amputation for gun-shot fractures of the thigh to conser- 
vative treatment. Guthrie puts too much stress upon the imperfections of 
conservative treatment, the ^sult of which is often a very disabled limb, 
whose possession does not make the patient very comfortable. But these 
imperfections admit of improvement, while a high amputation gives no 
prospect of better chances ; it will always remain a very dangerous ope- 
ration. Our first object is to save a man's life, and the second to make 
him comfortable, but not in his grave. My results of conservative treat- 
ment in gun-shot fractured thigh during the first three campaigns of 1849, 
1850, and 1866, did not go beyond 50 per cent healed. I saw the reasons 
of our failures, tried to avoid them, and went on with conservative treat- 
ment. In the two campai^s of the Schleswig-Holstein (1849 and 1850), 
the patients had to be carried to considerable distances. After the battle 
of Lanzensolza, in 1866, 1 was unable to prevent many cases from being 
spoiled by an injudicious use of plaster bandage. It was in Floing, near 
Sedan, where we succeeded in saving 77 per cent., twentj-seven amongst 
thirty-five patients, who had been carried to no great distance, and were 
treated witnout putting much restraint on their shattered limbs. 

*' According to my opinion, the great principles to be followed in com- 

• Holmes's * System of Surgery/ vol. li., p. 224. 
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pound fractures in general are :— (1) Dressing the wounds without lifting 
the limb ; (2) avoiding constriction ; and (3) not irritating the muscles in 
straining them by mechanical contrivances. A gun-shot fractured thigh 
permits a weight to be suspended to it, keeping the limb a little at rest, 
like the hand of an assistant, but not an extension by weight or other 
contrivance, which gives the limb its proper length, except in very few 
cases. 

" The most common case is, that for some time after the accident the 
muscles retain a tendency to retract, which is increased bj opposition, and 
ceases by-and-by in a favourable position of the broken limb. 

" The idea of subduing muscular action by constant extension, even in 
compound fractures, is not new ; but it had not been tried before by con- 
trivances %o dangerous as a plaster of Paris bandage. This is applied under 
chloroform, which relaxes tiie muscles ; the limb is made straight and as 
long as its fellow. When the action of chloroform has ceased, the muscles 
recover their activity, and are kept in extension in spite of their violent 
efforts to contract, which often break the plaster bandage. The tension, 
which is kept up by mechanical means, makes the sensibility rise to a high 
pitch, and severe inflammation follows. If the plaster bandage be loosdy 
applied, by putting wadding and a flannel roller between, it is often weU 
borne, but the limb is as short afterwards as if no bandage had been 
einployed."* 

It appears remarkable that such eminent authorities as Stromeyer and 
Guthne should differ on this point ; but the fact is, that Guthrie formed 
his opinion from experiences in Peninsular and Crimean campaigns, where 
fractures of the femur were treated imder t<^ly different circumstances 
to Stromeyer's experiences, who in all probability was enabled to secure 
proper accommodation, food, and attendance for his wounded ; whereas, 
during the Peninsular and Crimean wars every discomfort and inconvenience 
that man conld be subjected to were present with the British army, which 
unfortunate circumstance gave conservative treatment the disadvantage. 

Pirogoff, in 1849, after great mortality from thigh amputetion for gun- 
shot fractures, was induct to try conservative treatment in ten cases of 
bad compound fracture of the thigh, which had done well not only with- 
out operation, but without treatment of any kind. He was also of opinion 
that the application of a permanent paste oanda^ would render the trans- 
port of such wounded possible. During the Crimean War he experienced 
90 to 95 per cent, death-rate in primary tmgh amputations, as did the French ; 
but in the German hospitals, during the war of 1870-1871, more than thirty 
cases of recovery from gun-shot fractures of the upper and middle thigh 

• Address delivered at St ITiomas's Hoepital, London, May 23rd, 1872. lancet, 
26th May, 1872, p, 72^ , . ^ ^ 
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were met with ; whereas, of thigh amputation only twenty-one survivors 
were found, and in none of these had the operation been performed in the 
upper third. 

Many military surgeons of the present day ajppear to consider conser- 
vative treatment for gun-shot fracture of the thign the proper course to be 
adopted ; but there are circumstances where it may not be desirable, as 
want of proper accommodation, attendance, appliances, exposure to ex- 
tremes of chmate, necessity for moving, under which conditions ampu- 
tation would most certainly give the sufferer the best chance of recovery. 

Purine the early part of the siege of Sevastopol, when wounded were 
subjectea to every discomfort that can possibly be imagined, and when the 
best bed was a bundle of brushwood, without blankets, in a bell tent on a 
mud floor, the prospects of treating a compound fracture of the femur 
conservatively were most unfavourable, and that of amputation little better ; 
but of the two, amputation in the middle or lower third gave the sufferer the 
best chance. Agam, take exposure in a tropical climate, with intense heat, 
indifferent accommodation, and want of competent nursing, amputation 
would no doubt be attended with more favourable results. It is, therefore, 
only under certain conditions, such as ^od accommodation, food, venti- 
lation, and attendance, with suitable appliances, that conservative treatment 
should be attempted. 

Mr. Macleod, who closely observed these injuries in the Crimea^ remarks : 
" It can hardly be doubted that the great straining after conservatism which 
influenced all the surgeons of the armv was one main cause of that mor- 
tality which attended these injuries." Again he says that, " under circum- 
stances of war similar to those which occurred in the East we ought to try 
and save compound comminuted fractures of the thigh when situated in the 
upper third, but that immediate amputation should be had recourse to in 
cases of like accident occurring in the middle or lower third."* 

Erichsen considers amputation especially necessary in some of the more 
serious injuries of the lower extremities. ThuSj if a bullet divide the 
femoral vessels or the sciatic nerve, splinter the thigh bone, or if the sciatic 
nerve and soft parts at the back of the thigh be carried away, although 
the vessels and bone be left uninjured, the case is one for amputation ; 
and, indeed, it may be stated generallv (though doubtless there are ex- 
ceptions to this, as to all general rules in sur^ry) that all compound 
fractures of the lower third of the femur occasioned by gun-shot require 
amputation. 

Hamilton, of the U. S. Armj, in his remarks on ^nn-shot fractures of the 
thigh, says: "We have not m our possession full statistics of the present 
war, but sufficient facts have come to our knowledge to indicate that there 

• Macleod's • Notes on the Surgery of the War In the Crimea,' p. 278. 
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has been, on the part of our surgeons, a large amount of conservatism, 
especially in reference to the treatment of gun-shot injuries of the thigh. 
Our own impression is, that in those injuries conservatism has ruled too 
much, and that amputations have been too little practised." He lays down 
certain rules to guide the surgeon as to when he ought not to attempt to 
save the thigh after a gun-shot fracture, which are as follows : — 

When a patient has to be carried far over rough roads and without ade- 
quate support to the limbs. 

When the bones are greatly comminuted. 

When the patient suffers great pain, or violent spasms continue in spite 
of opiates and rest. 

When the soft parts have suffered great contusion, as in case of a fracture 
from solid shot or shell. 

>Vhen there is very extensive laceration of the soft parts. 

When the principal arteries or nerves are involved in the injuries. 

When the fracture implicates the knee-joint, or even when it is near the 
knee-joint. 

Under the following circumstances we would not, as a rule, resort to 
amputation : — 

When the ball has entered the head, neck, or trochanteric portion of the 
femur. If any surgical operation is demanded in these cases, it is usually 
ex-section. 

When the fracture is just below the trochanters ; experience having 
shown that very few recover after these amputations. 

When the fracture of the femur is caused by a pistol-ball, by a round 
musket-ball, or by any missile whose force is nearly spent. 

It will be understood that the last observation has reference -solely to the 
less degree of comminution which these missiles usually occasion. 

The following conditions must be added as essential to success : — 

All pieces of bone which are only slightly attached to the soft parts 
must be removed. 

All foreign bodies, such as fragments of balls or other missiles, pieces of 
cloth, wadding, &c., must be carefully taken away. Whatever oinds or 
obstructs the external opening, and prevents the free escape of blood or of 
puB, must be divided or removed. 

The limb must be placed in a position of absolute rest, and must remain 
at rest. It must not be confined by tight bandages, or forcibly extended 
by apparatus. 

If th& knee-joint be implicated, it must be laid freely open and placed 
at perfect rest, without adhesive straps, bandages, or other means of com- 
pression. 

During the whole treatment the limb must be handled with great care, 
and not lifted roughly or carelessly. When sinuses form, the matter mus^ 
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be let out by direct or counter-openings, and not by violent pushing and 
thumbing. 

When spiculffi of bone present themselves they must be removed. 

The patient must be supplied with good nourishiuK diet.* 

Extension in Treatment qf Gun-shot Fractures of Thigh, — In treating ^n- 
shot fractures of the thigh by conservatism, most competent authorities 
agree that it is best to keep up extension to a moderate degree, but in the 
event of a portion of the bone being removed there will be a space between 
the broken ends ; if, therefore, strong extension is made, the ends of the 
bone will be drawn asunder, and continued irritation of the muscles and 
surrounding tissues will be Kept up. 

To prevent shortening is almost an impossibility ; it will, therefore, be 
best to allow the ends of the botle to approximate, which the muscles will 
do of themselves, and all that can be done is to keep the limb straight if 
possible. The less interference the better. 

Stromeyer observes : *' Do not be too anxious to remove all the fragments 
of fractured and displaced bones. Do not be too eager to maintain extension 
of the fractured limb, and abstain from frequently lifting the fractured 
limb for the jpurpose of cleanliness." 

Chusificatum of Sequestra, — Dupuytren has divided them into three 
classes, viz.,- Primary, Secondary, and Tertiary. The primary are those 
wholly separated \ the secondary those partially adherent, probably by a 
slight piece of tissue; and the tertiary those which become necrosed. 
There are generally longitudinal sections into which the bone is split, and 
are, as a nue, capable of consolidation. The wholly separated should be at 
once removedj as, if not, they soon set up irritation, abscesses, pyaemia, and 
the usual temble results. 

Some doubts have existed as to the advisability of removing those under 
the class secondary, or those partially adherent, from the supposed possibility 
of consolidation taking place : but it is now generallv admitted that in 
doubtful cases, or in those where the adherence of the sequestra is but 
slight, it is best to remove it ; the chances are so much in favour of its 
becoming wholly detached, acting as a foreign body, with its painful con- 
sequences, that the disadvantages of such a contingent are in no wav 
counterbalanced by the fortunate circumstance of consolidation, which is 
remote. Guthrie, Roux, Baudens, Legouest and Begin, are in favour of 
their removal. 

Removal of Sequestra. — Dupuytren recommends that in searching for 
sequestra the wound should be so enlarged as to enable the fingers to pass 
freely and meet without impediment. Guthrie considers that "the preserva- 
tion of a femur fractured by a musket-ball, when splintered to any extent, 
ought only to be attempted if the principal splinters can be removed. When 

* Hamilton's * Military Sorgery,' pp. 396, 399, 400, 401. 
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the splinters of the femur are long and large, it has been supposed that if 
they retain their attachment to the soft parts, tiiey may be placed in apposi- 
tion and preserved. This may be doubted."* 

The condition of a fractured femur from a rifle-l)ullet is always a matter 
of great obscurity, and it is therefore impossible to decide what steps should 
be adopted without making a most careful examination with a view to 
ascertaming the extent of injury. Long and deep incisions will have to be 
made, and the extent and number of them will depend upon the size and 
number of the splinters. It has been recommendea that tne wound of exit 
is the proper place to look for sequestra, as the ball, in passing through or 
traversing a limb, naturally carries them with it. 

The depth of splinters in muscles is not to prevent incisions being made, 
nor should tibeir proximity to large vessels or nerves interfere wiUi a diligent 
search after them. It is of the most vital importance that they as well as 
articles of clothing, the bullet itself, or other foreign bodies should be 
removed, and with the least possible delay. 

The limb will soon swell, oecome very painful, and the further the opera- 
tion is postponed the more painful to the unfortunate patient, the more diffi- 
cult to the surgeon, and the prospect of saving the limb more unfavourable 

Much care will be required in removing small fragments in the after- 
treatment, and giving free vent to pus both in the neighbourhood of tiie 
wound and along the axis of the bone when abscesses form in connection 
with unobserved splinters. 

The patient should have tonics, good nourishment, wine, beer, porter or 
brandy in moderation. 

Numerous contrivances and apparatus have been invented for the more 
convenient treatment of gun-shot fractures of the thigh ; in fact^ any one 
who has ever had to treat such an injury on service can bear testimony to 
the difficulties and dangers to be encountered. 

Quthrie considers that " the successful treatment of a gun-shot fracture 
of the thigh cannot be effected whilst the patient is lying on a little straw, 
or a mat on t^e ground, and proper bedsteads should always form a part of 
the hospital stores of an army in the field^f The position of the patient in 
a gun-snot fracture of the thigh or leg is of the utmost importance. He 
i^ould lie on his back, and the limb should be straight. It is almost im- 
possible to keep a man's thigh in the bent position, or on its side, without 
nis turning on uis back, and the union of the bone, if it take place at all, 
must tiben be at an angle. The bent position forward or on an inclined 
plane is defective, inasmuch as the matter, which must necessarily be 
secreted in great quantity, will gravitate backward in spite of every caie to 
prevent it." I 

Mr. Hamilton refers to Surgeon Hodgen^s report of the Volunteers, in 

• Guthrie's • Commentaries,' pi 146. f IbM., p. U9. J IbW., p. 14». 
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which he says " that he has not made one amputation for gmi-shot fractures 
of the thigh, and that he has seldom interfered with the loose fragments of 
bone — ^never unless the period was favourable and they were alref^y nearly 
detached. He had under his care at St. Louis seventy- one cases of gun-shot 
fractures of the femur ; of this number fifty-two have recovered, and nine- 
teen have died ; showing a mortality of only a little over twenty-six per 
cent. These cases were, however, not fresh from the field, but were received 
after a lapse of one or two weeks from the period of the receipt of the 
injury." 

Hamilton does " not recommend the long straight splint, with the usual 
means of extension and counter-extension, in any of its various forms, 
unless in rare cases. A perineal band can rarely be borne in gun- shot 
fractures of the thigh, and a long broad side splint is alwavs very much in 
the way of dressings." The method he recommends is, "laying the limb 
upon the mattress or some sufficiently firm and even support, or on the same 
or nearly the same plane with the body, making the extension by a weight 
attached to a cord drawn over a pulley, while the counter-extension is made 
with the weight of the body, b^ elevating the foot of the bed. This is the 
plan, more or less modified, which has been adopted in a large proportion 
of the cases which we have seen under treatment ; and, we thmk, with the 
best results. 

'* With the straight position, the limb may rest directly upon the bed, 
when it is not always accessible for the purpose of dressing the wounds. 
The limb may be moderately lifted or suspended by a frame and cotton 
bands. 

<* When extension is applied, it should be moderate and barely sufficient to 
steady the limb, or to prevent the ends of the broken bones mm pressing 
into the flesh. For this purpose we apply a broad band of adhesive plaster 
along each side of the leg, from the knee downwards, and secure these in 
place with a roller, covering certain portions of the limb with cotton bat- 
ting before applying the roller, to prevent excoriation. The end of the 
adhesive plaster should be laid over a small block below the sole of the 
foot, which block must be of sufficient width to protect the malleoli from 
the pressure of the bands. A small rope, knotted at one end, is then to be 
run through a hole in the centre of the block, and carried over a pulley at 
the foot of the bed. The pulley must be so high that the extension shall 
lift the heel a very little from the bed." 

Mr. J. T. Hodgen has invented an apparatus by means of which the limb 
is maintained in a straight position, while at the same time it is lifted from 
the bed and rendered more accessible (fig. 64). " The apparatus is composed 
of four nearly parallel bars and a foot-board ; two of the bars constituting 
the base, and the remaining two, covered by transverse slips of cloth, being 
intended to receive and support the limb. 
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" Thelra^tndbMl bi -j „-_^ 

derated fonr inchn ud A hmlf ■bova the Imrer ; tl , 

dimimilMi from the upper t« the lower eudi, being twelre incbeB >t tlia 
^tvsa, dplit St tbe kn«e, and fonr at the foot. The foot-boaid is fooiteen 
nichei hi^i, four and a half incbeB wide, and ia nqiported bj a cRwa-|Hec« 
or foot imdmieath, fifteen inchee long. 

"11)0 teuuvene atripa of cloth, each two and a half inchei wide, ai« 
placed in contact, and adapted to the inequalities of the limb. 

" Adheaive atrape are aecnred to the udea of 'da leg by ■ roller and 




btonght around the foot-pieee \ a cord, to which ia Bogpended a weight; ia 
made fast to the centre of the foot-piece and passed ovei a poiler, and thia 
conatitnteA the extenaiou. The connter-extenaion ia made by lifting tbe 
foot of the bed four or aix inches."* 

Mr. Hodeen has alao invented a splint wherebv the limb cao be sna- 
pendod, which it appears he haa aubati'^'"^"' *'■- *■■■■ '^'-" ".*— Ji-" "t* ■'- 
made of iron wire ^aize No. !), and reei 
anterior B[)liiit, bnt ita mode of applicati 
are laid serosa the splint from aide to si , 
The centre and upper extremity of the aplini 
bows of iroD wire, ao arranged that they ct 



many points Dr. 9mitb'a 

he aame. Strips of cloth 

side, and upon these tbe liinb ia laid. 

'--* — '---•■ -sunder by atrong 

taken oS without 
re niuet be bent 



disturbing the draaaings. when applied, thi 

apwarda at iti upper extremity, ao as to make mum lui lub [jums. cx.- 
tenslon ia made by adheaive plaater, and tbe whole apparatus ia finally 
■nspeoded to the ceiling, or to some point above, by a rope and pulley" 
(flg. 66).* 
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Dr. NbUuui B. Smitii, at BalUmore, haa mtrodoced a splint tat fiac- 
tme of the thigh, which ao doubt Will aoBwer for Bimple or compouod 
injntiee. It is a double -inclined plaoe, made of vire, and intended for 
■uipenaiaD. The splint w placed above the limb instead of underneath. 




Mr. Hamilton, United States Army, deacribes the iplint aa foUowi :— 
" Smilh'a splint ia composed of a frnme mode of atout wire (size Ko. 10), 
S^. 66. lU length should be sufficient to extend from the anterior aupenor 
spinous process of the ilium, t<} a point beyond the toes, the lateral bars being 
•epualM thlM Indus at the upper end, and tiro inches and Chiee quarters 
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tecared to the iptint bj sncceasiTe tonu of ■ roller troin foot 
(fiR. 67). 
" When this splinC ii applied U 



Fig. fli. 

groin 
broken f eoinr, one of tbe books, to whicb 
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opposite the test of fracture, and the other Bhould be Becmed ■ little above 
the middle of the lep ; while the point of attachment in the ceiling, or to 
the frame from which the soBpenaion is made, should be a little in 
advance ol Che knee, and not perpendicDlarlj' above itj this «iU securs 

" The tniucipal objection to this aplint ia the difiiculty of applying it 




and the roller from time to time, vithout diatmrbing the limb at tbe aeat of 
fracture. The limb ia also liable to be bent at the point of union."* 

Profeaaor Eamarch, in his work on bandaging, 1868, describes a apliat 

for gnn-shot fractures of the thigh, which is verv esiilj made, jwrtsbl^ 

and can be nied for placing the limb in a straight or donble-iaclined 

poaitJon. Itoonsiata of two planks, on which the upper and lower leg are 

• Hamilton's • MlUtarj Sorgciy,' p. 111. 
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to be li 

■nd whkb ■dBtt* of ■unimt to ■nr'n^ of the tWi^ and Ice pU^il 
To keep Uw foot fin, iknc uc two tm-inch piga, wlud, viih sland^e, 
■ra coDDteted ttitli oat aaotlwr to font ■ foot t rnf fo tt, to that the foot 
ean be preaied aguut H. SiniUr, bnt —illg, pega ate placed in the 
lidM of the plank, fixed on both aidee, H> aa to keep the J ' ' 



It if 



* <figB. 68 and 6! 



make a good ilit for tiie bed in the 



■{dint for lover leg, to avoid precaare. 
Id eompoimd fractnm, where the aperture exiata in tl 




enabling Hie limb to b« kept of a proper length and the wooad to Iw diesaed 



n Paria dnrinp the siege (fig. 71_). He sa;B : " It is, perhaps, 
the beat and most conTemeat kind ol apparatna for treatment of gan- 
■hot wounda io tbe lower extremity." The sketch will illoBtiate its con- 
■trucCion and mode of application. 

" A voT}' ebort time ie sufficient to enable a workman to bo modify the 
apparatiii that a piece may be taken out and aecared upon moveable hiii^:ea, 
to enable the surgeon to attend to the wound, whatever be its position, 
the apparatua having an opening in Tfhich the nates rest. For iractarea 
of the feniui It is very convenient The position of the perineal belta 
i* leen In the illustration, and extension at the foot may readily be en- 
aiired by meana of strapa secured to bucklea at the end ol the foot-piecea 
or to tlte bedatead."! 
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: ;L(awulDH7^maudSurgsr7,'^Dr. Owloii,^ 
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; sod that it is difflcult 
ProfeBSor Stiomeyer hsa degigned ■ fntctore box, which du}' be iu«d 




FTg.H, 



for fractures o( the thigh oi le^, bnt appears best watsA for the latter (fie. 
72). It coaaiata of ■ 3oubl«-uiclined plane, supported on a frame, with 
hinged biacketa, which can be moved bo aa to place the box at a conTenient 

^The thigb-jnece, eidea, and foot-board are attached to the bottom of 

the box by lunges, and so constructed that all told into one convenient 

package,* 

The sidea and foot-boanl are perforated to admit at bandagea being 

■ ThliappaimtiulilnlliellaKuiii.BiijilTlcUiiUHniiltal.MMlc;. 
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passed Ihrougb. An intelligeut carpenter ehauJd be able lo make an appa- 
ratus of tbis kind in a abort iim«. 

Legoueat gives an accoont of an apparatus foe ftaoturea of the thigh 
designed b; Sarazin, which, lie says, has all the mecbBDism for extenaioQ 
and counter- extension. It is composed of metal gauze for enTeloping Uie 
foot, leg, tliigb, and pelvis, and ia fashioned to certain shapes, bo ae to fit 
the limb accurately (fig. 73). 

Placed on the inside of the limb, but outaide the gauze, is a lon^ irooden 




n nppei portion (fig. 74), where it can be secured with a atmag screw. By 

ucans of this conuivance estension can be made from lower limb, and 

intained by tightening the i 



wooden splint by means of flat-beaded nails. In applying the 
plint, the limb should first be enveloped with cotton wool. Should the 
ppaiatus not he found anfficiently strong, it may be supplemeated with a 
plint passed under the Btrapa. The gauze ia easily cnt by strong aciasors 
ir with a mallet and chisel on a hard plank ; after which the edges should 
« turned up to prevent fraying, or they may be bound with leather. 
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Should there be a woniid, in aper- 
ture may be cut in tbe gauze for the 
purpose of clMnging it, and applying 
dresain^B ; but this is scarcely necee- 
aary, it le go easy to open the appa- 

Fig. 76 lepreeeDts Uie different 
parts of the apparatus, with meaearQ- 
nienta tor a man of ordinary heif(ht. 

Gtm-ikotfraclnrei ijf the Itg, un- 
complicated with injury to ereat 
veesela and nerves, ur when the knee 
and ankle are not implicated, admit 
of an attempt bein^ made to save 
the limb ; splinters should be re- 
moved, and WgularitieB »awn off, 
if necessary. 

Gutbrie recommends that the leg 
should be placed in the straight 
positioD on the heel as a general 
rule, admitting of few eiceptiona • 

Numerous splints of different de 
eignf and composition have been in 
vented for fracturea of the W but 
all t«ndina; t» the one object — that of 
fixture. Od the field, when the suf 
ferer may have to be moved the 
plaster of Paris bandage will be 



hen plao 



the flesh wound is not extensive, the 
limb may be put np with the ordi- 
nary aide aplinta with pads, and the 
whole placed in "Salter's Sling." 
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service for fractmes of the thigh as well, and with a firm bed gives great 
ease and comfort to the sufferer. 




Fig. 75. 

Mr. Hamilton is of opinion that, when both bones are broken completely 
asundor by a rifle-ball or other large shot, the surgeon will not often find it 
* Ftencb measoremoit. 1 centimetre = 0*39371 inch. 
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pradent to attempt to save the limb. ^ In general/' he says, " the commi- 
nution is even greater than in fractures of the femur. If an attempt ia 
made to save the limb, loose floating fragments must be removed and the 
limb placed in an eas^y position, being sustained by moderate lateral pres- 
sure. Neither extension nor counter-extension can generidly be made to 
any purpose. 

'^ It is impossible to lay down any absolute rules as to the position which 
the limb should occupy ; sometimes the fragments will be found most at 
rest when the leg is made straight upon the thigh; but in the large 
majority of cases the position of moderate flexion will be required, l£e 
limb either resting upon its side, as recommended by Pott, or upon its 
posterior surface, as is most generally practised. 

" Whatever form of apparatus may be used, the foot will require always 
the support of a foot-board, and the heel must never be permitted idone to 
sustain the weight of the foot." He recommends '^ a box containing bran, 
as suggested by Barton, of Philadelphia, as being specially convenient in 
warm weather, when maggots are apt to infest suppurating wounds. A box 
constructed for tiiis purpose should be two or three inches longer than the 
]eg, measuring from the middle of the knee, and three inches wider than 
the diameter of the limb at its widest part. 

" To prevent the bran from escaping, a piece of cloth longer than the leg, 
and about two feet wide, should be laid inside the bo2c, the bran to be poured 
into the cloth until the box is about one-third full ; upon this the limb is to 
be carefull^r placed in a straight x)osition, and the free upper extremity of 
the cloth being pinned snugly round the thigh, just above tne knee, the bran 
must be again poured in on each side of the limb, in contact with the skin, 
and packed with the flngers. If the wound is covered with lint previously 
spread with simple cerate, the bran may envelope the whole surface."* 

In compoimd fracture of tiie tibia, occasioned by direct injury, as by a 
kick from a horse, which is not an uncommon accident in the mounted 
branches of the service, it is most injudicious to attempt to heal the wound 
by placing on it a piece of lint soaked in blood, as it only becomes hard, 
and i>re vents the escape of matter, which invariably follows such an injury, 
and if checked sets up irritation and inflammation ; the limb becomes 
swollen and painful, irritative fever supervenes, and relief is not given till 
the wound is opened and there is free evacuation of the discharge. 

" Haemorrhage," remarks Mr. Erichsen, " is a common complication of 
compound fracture of the leg. When venous and moderate in quantity, it 
may be arrested by position and cold. When arterial and abundant, pro- 
ceeding from laceration of one of the tibials, the line of practice to be 
adopted must to a great extent be determined by the situation of the frac- 
ture and of tiie concomitant arterial wound. If these be anywhere above 

* Hamilton's * Military Surgery/ pp. 416, 416. 
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the lower third of the limb, it is useless for the surgeon to attempt to secure 
the bleeding vessels by groping amongst and under the deep muscles of 
the limb, iimltrated and disorganised as they are by the injury and by ex- 
travasation. It is equally futile in these cases to ligature the superficial 
f emorid artenr ; such an operation either fails in arresting hsmorrhage, or, 
if it stops the circulation sufficiently for this, gives rise to gangrene. 
There is, consequently, no resource but amputation, and the sooner uda is 
practised the better will be the patient's chance of recovery."* 

Wounds of Joints. — ^In the treatment of wounds of joints much of the 
success will depend xxpon the size and description of joint (wounds of 
ginglymoid joints being considered more dangerous than ball and socket, 
and more liable to be followed by tetahus), the extent of injury done, the 
age and constitution of the sufferer, and the time after receipt of injury 
that treatment has been commenced, and the available means for carrying 
out that treatment. 

Mr. Alcock divides the prospect of success in such injuries into three 
divisions, which are^ as follow, and which embrace most important circum- 
stances for the consideration of the surgeon : — 

1. Favourable circumstances: Cases f^mitted into a large, well-organised, 
and commodious hospital an hour or two after the injury was inflicted, and 
then treated to the end, under the same medical superintendence and widi 
all essential means for good treatment. 

2. Partially unfavourable circumstances : Cases not immediately received 
into a well-organised hospital, subjected to some leagues of transport, or 
passing part of the first period in a field hospital witii deficient means, or 
received into a permanent hospital with lax discipline. 

3. Cases treated under unfavourable circumstances, or those admitted 
into crowded hospitals with epidemics prevailing ; means, either personal 
or material, not fully adequate j with cases of wounds infiicted after a 
reverse in the field, or long subjected to deficient means, discomfort, and 
imperfect discipline of temporary field hospitals, with one or two days' 
8ubse()uent transport to permanent hospital station. 

Patients who have undergone excision or resection require constant care 
and attention, abundant cubic space, and pure air ; every facility for securing 
cleanliness, proper dieting, nursing, surgical skill, and most perfect rest 
I'he suppuration, as a rule, is always copious, and there is great suscepti- 
bility to pyemic poisoning. It is, therefore, necessary to calculate as to 
the possibility oi securing favourable conditions before resection or ex- 
cision is elected in preference to amputation, this operation not requiring 
the same amount of attention in the f^ter-treatment, or the same prolonged 
rest and confinement indoors. 

Professor Hannover,of Copenhagen, is not favourable to the operation of 

• tirichsen's • Science and Art of Surgery,' p. 302, vol. L 
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resection of joints. In his writings he says that he has formed his opinion 
on the cases he has seen among the Danes who were wounded during the 
war between Germany and Denmark in 1864, and, being one of the members 
of the Pension Committee, has had an opportunity of annually inspecting 
these cases. ** In the majority of instances the patients reportea to be 
cured were left with useless dangling limbs, and the Danish surgeonsj as 
well as the patients, both agree that amputation would have been prefer- 
able ; for it would have saved the latter from bein^ burdened with limbs 
which are not only cumbersome and powerless, but also sources of frequent 
pain, atrophy of the extremity in which the resection has been performed, 
coldness, numbness, and contractions."* 

Professor Hannover's remarks have been reviewed, and the reviewer 
naturally points out that most surgeons must be familiar with some cases 
in which not only full use of the hand and fingers has been retained after 
resection of one of the large joints of the upper extremitv, but conside- 
rable power in certain movements of the whole limb. Even one such 
successful instance is sufficient to annul a general condemnation of the 
operation itself. 

Dr. Loeffler, of the Prussian Medical Military Service, who, it appears, 
operated in some of the cases referred to by Professor Hannover, says 
that in various instances the Professor has relied upon certificates furnished 
by surgeons in different parts of Denmark, not for scientific purposes, but 
with the object of showing the necessity for a continuance of the pension 
to the invalided soldiers who had been the subjects of the wounds which 
led to the operation of resection.! 

It is quite possible, as Dr. Loeffler suggests, that the same attention may 
not have been given to the after-treatment as in Germany, and that the 
climate of D-mark is not very favourable for patients aft^r resection. 

Dr. Stromeyer and other German surgeons lay particular stress on the 
after-treatment of resections. And the writer, from his own experience in 
these cases, has no doubt that, when successful, their success was dae to 
special care in the subsequent treatment ; it would, therefore, be unjust to 
condemn the operation of resection until some further evidence has been 
adduced against it. 

Stromeyer is in favour of primary operations for resections, and does not 
approve of allowing cases for primary resection to drift into secondary, in 
order that they may be performed subperiostally. He considers the advan- 
tages of the sub-periosteal resection t^ be exaggerated.^ 

llf r. Erichsen, in his valuable work on surgery, gives the following as 
indications for excision : — 

1. Excision may be required in bad compound dislocations and fractures 

* * British Medical Journal/ January 16tli, 1870. 
t Ibid.. May 28tb, 1870. % Ibid., September 23rd, 1871. 
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into joints, especially in gon-shot injuries, more particularlj in those of 
the head of the humerus and of the elbow. 

2. As a Bubstitate for amputation in cases in which the joint is so ezfcen- 
sively diseased that the patient will be worn out by the discharge or pain 
unless it be removed. Here a useful limb may be secured by the sacrifice 
of the diseased part 

8. In some cases of articular disease, in which amputation would not be 
justifiable, excision may be done in order to hasten the cure, and thus to 
save years of suffering to the patient. 

4. Excision may be done in cases in which amputation is not practicable, 
as in disease of the hip-joint or of the temporo-maxillary articulation. 

5. As a substitute for other and less efficient treatment, in order to restore 
the utility of a limb or joint, as in osseous anchylosis of the elbow, or in 
faulty osseous anchylosis of the knee.* 

' Legouest considers that **the indications for excision are — when the 
lesions of bone are limited and the vessels are intact, when the lesions 
of tiie soft parts are to small extent, and when it is .possible to preserve a 
certain numoer of muscular insertions round the joint." 

Gunshot and other Wounds qfthe Shoulder-joint, — Should the joint be laid 
open by a sabre cut or slightiy wounded by a rifle bullet, the soft parts not 
much lacerated, no large vessel or nerve wounded, and the constitution of 
the sufferer good, the wound ought to be closed with the least possible 
delay, and by careful attention and dressing and keeping tiie limb at rest, 
recovery may take place. If, however, the head of me humerus is splin- 
tered, the articulatmg surface injured, the soft parts only slightiy damaged, 
and no wound of jgreat vessel or nerve^ the operation of excision is now 
advocated, which m the hands of British surg:eons has been found most 
successful and has ^ven the sufferer a comparatively useful limb. 

Mr. Hennen, writing in 1818, says : " The operation of excision of the head 
of the humerus, as recommended andpractised by Boucher, Thomas, Moreaa. 
and other French surgeons, and by White and Park in England, is a proposid 
well known to all military surgeons. It is not, however, one generally 
adopted. I have never seen it performed on the field, and in hospitu 
practice I have only seen one case of it. The f requencv of its performance 
Dy M. Larrey and Guthrie should encourage us to hold the plan in view ; 
but I have not enlarged upon it as a field operation." f 

Professor Longmore records that, during the Crimean War, of thirteen 
resections of the shoulder- joint in the English army, there was only one 
doat^ ; eight of these were primary and five secondary operations ; and 
that during the New Zealand campaign several resections were performed 
with remarkably successful results.^ 

* Erlohsen's * Sorgery,' vol. ii., p. 179. f Hennen's * MiUtaiy Surgery/ p. 39. 

X Longmore on *6im-shot Wounds,' p. 221. 
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Wounds of the Elbow-joUU, — The bones forming the elbow-joint may be 
slightly injured by sabre cnt, ballet, or fragment of shell. In the event of 
the external wound being slight, and the bone only partially damaged, that 
is, splintered about the condyles, olecrenon, or radius, or if a bullet or other 
foreign body is lodged in the lower end of humerus or condyles, it will be 
necessary to remove splinters or fragments^ elevate foreign body, dose the 
wound, and follow out a slricUy antiphlogistic treatment. The joint will 
in all probability be stifE, but the patient will have the advantage of a fore- 
arm and hand ; and here it is that experience may do so much in saving a 
wounded soldier from excision or amputation. By careful examination 
with the finger immediately, or as soon as possible after receipt of injury, 
Uie exact condition of the joint may be ascertained, and the necessary 
operative measures at once carried out. 

Guthrie observes : ^ When the articulating ends of the humerus, radius, 




Fig. »«.• 



and ulna are wholly or in part injured by a musket-ball, it was formerly 
the custom to amputate the arm in such instances of great mischief ; an 
operation which should be superseded by that of excision of the joint." 

Excision of the elbow-joint, in the hands of British military surgeons, 
has been attended with most happy results. The writer has seen some 
useful limbs after the operation, capable of lifting weights, and unaccom- 
panied by pain and numbness. 

For the more convenient treatment of excision or resection of the elbow- 
joint, Dr. Stromeyer designed a splint which Professor Esmarch has im- 
proved upon, whereby the arm can be raised up^ without^ the joint being 

* The wire should be r^resented as fostened to upper splint. 
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disturbed. This splint is made from two of Stromeyer's arm splints, of 
which the mider one is uncushioned, but the upper one is stuffed with 
wadding and covered with oilcloth, and at the region of the elbow a wedge- 
sha^d piece is sawn out (fig. 76). The upper arm-piece of this splint is 
retained in position with forearm piece by means of two hoops of strong 
wire. The arm rests on this splint, which can be raised by means of the wire, 
while the bandages and dressings are quickly removed from the lower 
splint, and after it has been cleaned and wound dressed, can be replaced. 

Nimierous contrivances have been invented for placing the elbow on after 
resection, but an ordinary soft pillow answers aU purposes, on which the 

limb should rest in nearly the 
extended position, so that the cut 
portions of the bones may be in 
close approximation with one an- 
other. 

" At the end of a week or ten 
days, when granulations have 
sprung up, the arm may be put 
on a slightly bent leather sphnt, 
and as the nealing goes on this 
mav graduallv be Hexed, until 
at last it is brought to a right 
angle. 

"U^ntil the contraction of the 
cicatrix has fully taken place and 
the neighbouring tissues are quite 
firm, the joint should be supported 
by one lateral leather splmt on 
the inner side of the arm. The 
splint should then be removed, 
the arm put in a sling, and passive 
motion had recourse to, in order to 
prevent osseous anchylosis."* 




Fig. 77. 




Fig. 78. 



Gun-shot Wounds of the Wrist-joint* — The wrist being a complicated joint 
injuries to it are liable to be followed by most serious results, and, as the 
structures are so superficial, resection as a primary operation is not likely 
to be followed by favourable results. Its close connection with fiexor and 
extensor tendons renders them liable to consolidation with their sheaths, 
and stiffness of the joints. For secondary operations, Mr. Lister has endea- 
voured to obviate this stiffness by suitable after-treatment. 

Mr. MacCormac reports most favourably on an apparatus of Professor 
Esmarch for treating cases of resection of wrist-joint. " The hand and arm 

• Erichsen's ' Surgery/ vol. il., 6th ed., p. 213. 
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are placed in a prone or semi-prone position on the splint (fig. 77), whose 
form is such as to leave the wrist exposed and easy to be got at for the 
application of dressings. The whole apparatus enjonction, consisting of a 
suspending rod, a plaster of Paris or other form of bandage, and the splint, 
is represented in fig. 78, and the facility with which the patient can move 
about in bed, or readjust the position of his arm, is at once perceived."* 

When the wrist is so severely injured as to preclude all nopes of saving 
it, amputation through the joint may be had recourse to. 

In applying bandages to the wrist, the fingers should be left free, and 
occasionally moved, to prevent anchylosis. 

Wounds of the hip-Jotnt by a bullet penetrating, or imbedding itself in, or 
breaking the head or neck, or splintermg in the direction of the shaft, form 
a class of grave wounds. 

In wounds of the head, neck, and trochanter, splintering into the joint, if 
the limb is not amputated or an attempt made at excision, the case will 
prove fatal. Surgeons in former days looked upon wounds of the hip as 
certain death, but now there is some hope if excision or amputation be 
performed or if splintered bone be removed. 

Mr. Hennen considers that injuries occasioned by balls lodging near or 
about the joint of the hip are among the most serious in military surgery. 
The fever, the profuse discharge, the tedious exfoliation, all tend to sink 
the patient, and are but too often fatal. In some of these cases, the course 
of the ball is so obscure, and its place of lodgment so uncertain, that it can 
only be detected after death. 

Mr. Guthrie lays it down as a principle that in all cases of accident, 
whether from shot, shell, or railway carnage, no man should suffer ampu- 
tation at the hip-joint when the thigh bone is entire. It should never 
be done in cases of injury when the bone can be sawn through imme- 
diately below the trochanter major, and sufficient flaps can be preserved to 
close the wound thus made. Cases requiring amputation at the hip-joint 
are for a wound of the artery accompanied by a fracture of the femur, 
or in the event of the principal artery being wounded during the course of 
treatment. 

The operation of excision was performed in the Crimea, in the Schleswig- 
Holstein campaign, and during the American War of the Rebellion ; but the 
result has, with a few exceptions, been far from satisfactory.! 

The operation was first recommended by Mr. Guthrie as a substitute for 
amputation at the hip-joint ; he limited the operation to injuries of the head 
and neck of the bone^ or with little extension beyond these two parts. 

Mr. Hamilton considers that when a ball has entered the head, neck, or 

* 'Notes and Recollections of an Ambulance Surgeon,' p. 104. 
f See Circ. No. 2, Surg.-Genl. Ofiice, Washington, Jan. 2, 1869 Beport by Aesist- 
Surg* (3t. A. Oiit». 
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trochanteric portion of the femur, if any surgical operation is demanded 
in titiese cases, it is exsection.* 

Legouest, in referring to gun-shot wounds of the hip-joint, says : ^ Dis- 
articmation practised immediately after receipt of a wound has given such 
bad results, tiiat one cannot but applaud &e efforts which have been made 
by military surgeons to replace it by resection, but yet there are cases when 
tibiis operation is indispensable. In comminuted fractures of the upper parts 
of the femur, caused bv large projectiles, when the bone is much broken 
and when there is much loss of the soft parts, removal of the member is 
almost always necessary." 

In firactures of the upper part of the femur, when the fracture does not 
extend beyond the trochanter or is in the trochanter itself, recovery is 
possible without other operation than extraction of the splinters. 

Wo%mds qfthe knee-joint are most serious. The admission of air into a 
large sac, Imed by s^povial membrane, producing inflammatory action ; 
tiie missile probably injuring the cartilage and bony structures, the drain 
on the constitution by profuse suppuration, with, in all probability, 
diarrhoea, hectic and blood poisoning, render these injuries beyond hope oi 
recovery without surgical interference. 

The treatment generally admitted as being the best is that of ampata- 
tlom but there are some few advocates for conservatism or resection. 

Hennen, after his great experience, says : *^ In my own practice I have 
met with only two cases where the limb was saved after serious injury to the 
knee-joint, and in one of them only was the perfect use of it restored.'*t 

Guthrie considers that '* wounds of the knee-joint from musket-balls, 
with fracture of the bones composing it, require immediate amputation ; 
for although a limb may be sometimes saved, it cannot be called a recovery, 
or a successful result wnere the limb is useless. For one limb thus saved 
ten will be lost."! 

Longmore speaks of gun-shot wounds of the knee-joint as being of the 
most Imzardous nature. He is of opinion that the proper treatment of a 
penetrating gun-shot wound, when the diagnosis has been satisfactorily 
established, is generally a matter of serious doubt and difficulty. The 
necessity of amputation, when the articulating ends of either or of 
both of the two principal bones are broken, in addition to the joint beinff 
penetrated, has hitherto been generally recognised and acted upon in field 
practice. But the ratio of mortality m amputations at the lower third of 
the thi^h has frequency led surgeons to resort to other modes of treatment. 
Resection has be^ tried, but with comparatively little snocess in field 
practice. 

J>r. Madeod, who appears to have taken a special interest in this class of 

• Hamilton's ' Military Surgery.' p. 400. 
t Hennen's 'Military Sorgery,' p. 159. 
% Guthrie's 'GommeDtaries,' p. 82. 
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wounds, visited every one he could hear of in camp while in the Crimea, 
and avers that he never met with one instance of recovery in which the 
joint was distinctly opened and the bones much injured by the ball, unless 
the limb was removed.* 

Stromeyer recommends primary amputation for gun-shot injuries of the 
knee-joint. He is not in favour of resection, and is thus opposed to Professor 
Liangenbeck, whose svstem is non-interference. 

Legouest doubts whether resection of the knee can ever be substituted as 
a general rule for amputation of thigh in army surgery. Amputation is so 
serious a matter, that he does not hesitate to renounce it, and to have re- 
course to resection under certain conditions — ^that is to say, when the wound 
is slight ; when the sufferer is young and healthy ; when he need not be 
carri^ any distance ; when he may be placed alone in salubrious air, with 
all the resources of surgery and hygiene. These conditions, he says, are 
unhappily very rare in campaigning, and the impossibility of combating 
them retards the possibility of resection in the surgery of war. 

Gordon mentions that during the siege of Paris the experience gained 
seems to have confirmed the correctness of the rule that amputation should 
be performed in all cases of penetrating wounds of the knee-joint ; at the 
same time, it showed the impracticability of making it absolute, there havii^ 
undoubtedly occurred some cases in which deviation from it took place with 
every prospect of saving the limb, although the patients had, in the first 
period of treatment, to suffer a degree of inflammation and subsequent 
suppuration that seriously jeopudis^ their lives. f 

Excision of the knee-jomt is an operation which should not be attempted 
unless under the most advantageous circumstances, when every possible 
care and attention can be ^ven to the after-treatment ; when the patient 
can have good air and diet, and everv appliance that the surgeon may 
require. These circumstances are not likely to exist in the field, though ' 
they may be available in stationary hospitals. 

The safest course to adopt is to amputate at the lower third of the thigh, 
and the sooner it is done the better, as inflammatory symptoms soon set in 
after such injuries, followed by suppuration of the joint ; abscesses appear 
amon^ the muscles of the thigh, burrowing along the bone after depriving 
it of its covering ; the patient rapidly becomes exhausted by hectic, when 
interference by amputation will be too late. 

When the end of the femur has not been injured, it has been proposed to 
amputate at the knee, leaving the bone intact ; this has not been found a 
successful operation, as it has oeen attended with great suppuration, consti- 
tutional disturbance, and prolonged suffering. 

Should an attempt be made to save the limb, the treatment should h$ 

* Macleod'8 * Notes on the Surgery of the War in the Crimea/ p. 310. 
t ' Lessons in Surgery and Hygiene/ p. 157. 
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strictly antiphlogistic, the application of cold and leeches to the joint. 
The joint should be perfectly fixed. Langenbeck recommends plaster of 
Paris bandages. There should be no pressare. Wounds should be enlarged 
to admit of free discharge. The diet should be good and the air pure. 

It has been proposed to freely incise the joint, based on the result of 
accidents in civil life, where the joint has been extensively opened and very 
little harm followed ; but what little experience we have on this subject 
is most unpromising. 

When a ball is lodged in the joint, Mr. Guthrie is of opinion that an 
attempt should first be made to try^ and extract it without extensively 
opening the joint ; if that is not possible, amputation or excision had better 
be peif ormed. If, he says, a ball lodge in the condyles of the femur 
within the capsular ligament, and cannot readily be extracted, the wound 
should be healed as soon as possible, and although it may cause some 
little inconvenience to the knee-joint, the limb and the life of the patient 
may be saved. 

in incised wounds of the knee-joint, if not complicated, it is best to try 
and save the limb, by bringing the edges of the wounds together by means 
of silver wire sutures ; exclude the air, and keep the joint at perfect rest. 
Instances are on record of recovery from such injuries. 

The patella is occasionally fractured with a bullet or other missile, and 
if complicated with injuries to the other bones it will be impossible to save 
the limb. Should, however, the patella be struck in front and only split, 
an attempt should be made to save the limb. 

In all injuries to the patella the limb should be placed in the straight 
position, with a well-padded splint underneath, and heel slightly raised. 

Wounds of the Ankle-joint. — In these injuries much depends on the 
amount of damage done to ^ide the surgeon in the treatment. If the 
bones are not extensively injured, and the posterior artery and nerves 
intact, an attempt should be made to save the toot ; but, like all injuries to 
joints in which the surgeon might wish to save the limb, and indeed where 
it might be considered advisable, the circumstances as regards care, atten- 
tion, (be, as already described, should influence him. 

Stromeyer, in wounds of the tibio-tarsal articulation, recommends the 
expectant treatment. He is opposed to resection of this joint, which was not 
successful in the war of 1870-71. His plan of treating gun-shot wounds 
of the ankle is simply to keep the parts perfectly immovable, and extract 
the pieces of splintered bone as they become detached. 

Langenbeck is in favour of resection, which operation he performed wit^ 
success in the German-Danish War of 1864, and the Bohemian War of 
I1666. He has had nine recoveries out of eleven operations. He recom- 
mends sub-periosteal resection, and complete immobilisation of the parts 
"ter the operation. 
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Erichsen considers that if the bones be not too extensively comminuted, 
an attempt, and probably a successful one, may be made to save the limb. 
In such cases, extraction of fragments and excision of the splintered ends 
are necessary; and modified operations, partial excision by means of 
gouge, forceps, and Hey's saw, will be found more successful than the 
formal operation. 

If the large vessels and nerves have been cut across, and the bones very 
extensively shattered, amputation will be the proper course to pursue. 

Legouest admits there are many instances of success when resection of 
the ankle-joint has been performed, but considers that the seriousness of 
lesions of this articulation, tiie danger of the operation, and the uncertainty 
of definite results, justify him in rejecting resection of this joint in a 
general way, as he has alreadv rejected that of the wrist. 

Wounds of the Foot, — The Dones of the foot, when injured by rifle-ball or 
other missile, present, as a rule, serious complications — being numerous, 
of soft texture, and liable to run into a state of caries from the slightest 
injury. 

There may be injury of some of the many tendons, of the vessels, nerves, 
and strong lascia. 

It is difficult to extract splinters or foreign bodies, and, if the wound of 
the bone is extensive, an attempt to save Uie foot is not recommended, as 
the disease produced will ultimately render amputation necessary, which, if 
done at first, would prevent much suffering. When it is decided to inter- 
fere by operation, the foot, or part of it, should be removed as soon as 
possible. 

A missile will sometimes lodge in one of the bones forming the foot, 
doing but slight injury to the surrounding textures. An attempt should 
then be made to remove it or the bone. 

Wounds of Bones of the Toes, — In wounds of the bones of the toes, only 
such as are extensively fractured, or when the tendons and vessels are torn, 
should be amputated. Much can always be done by removal of splinters of 
the bone, foreign bodies, and strict antiphlogistic treatment. 
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WOUNDS OF NERVES AND TENDONS. 

Nebtzs BMy b6 mjiEfed by couluidoii, comprasnon, or distensioi], by 
laceration, by partial or whole divisioii, by panctare or indsioii. Foreigii 
bodies may be imbedded in than, or they may be included in a ligature, 
any of which may gire riae to moat senona symptoms, both local and 
conttitotioiiai — such as intolerable pain, inflammaticm, contnction of 
mnscles, tetanus. 

TreatmefU* — M exposed, the parts mnst be thoronghly cleansed, and all 
foreign bodies removed that may be present, healing by the first intention 
being promoted and perfect rest secured to the sufferer. The local appli- 
cation of leeches, fomentations with poppies, poultices, or cold applica- 
tions to the ndghbonriiood of the wound, according to the sensabons of 
the patient, as some will appreciate heat, and others cold. It may be neces- 
saryto administer purj^ives. 

when the inflammation nms high, benefit may be derived from antimony, 
opinm, or hyosciamus, the antimony being in sufficioit quantify to keep up 
a state of nausea. 

After a wound has healed, the cicatrix may press on a nerve and cause 
great suffering. Friction and gentle exercise may relieve the symptoms. 
Warren has dissected the nerve from such a position, without divi&g or 
otherwise injuring it. 

The local application of belladonna, chloroform, aconite, blisters, subcu- 
taneous injection of morphia, administration of mercury, or divison of 
nerve may be tried. 

Tehdoms may be divided b^ sword-cut or other sharp weapon, or rup- 
tured by over-exertion, when it will be necessary to place the Umb in such 
a poiition that the muscles may be relaxed, and so approximate the divided 
ends. When union has taken place, the suppleness of the parts should be 
restored by friction and warm sea-water douches, for, if neglected, stiff- 
neiB and weakness of the limb may continue for a long time. 

When the tendo-Achillis has been cut or ruptured, an apparatus mav be 
constructed by placing a strap, like a doK collar, above uie knee, from 
which a cord is attached to a loop in the back oi: a shoe or slipper ; by 
tighteninff the cord the muscles are relaxed. 

when Uie exterior tendons of the fingers are divided, the hand must bo 
placed in the straight position by being laid on a splint. 
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ANiESTHESIA. 

Chloroform. — ^The nee of chloroform as an aniBBthetic in mitigating the 
sufferings of wounded men and of patients undergoing operationa, has 
been admitted by all as one of the greatest blessings. 

When, possible, it should be administered for all operations, and for 
dressing wounds when the subjects are venr sensitive, the usual precautions 
being adopted as regards the wishes of me patient, the condition of the 
circ^ation, respiration, and having at hand means for using artificial 
respiration, galvanism, ammonia, and a forceps or hook for drawing the 
tongue forward. The experience of the writer is that recently wounded 
Bolmers are very easily placed under the influence of chloroform, much 
more so than chronic cases, and that it decidedly relieves the nervous 
shock. Recently wounded require no preparation for its administration, 
but in chronic cases it is always best not to give food for two or three 
hours beforehand ; but a little stimulant, such as wine or brandy, about 
half an hour before the chloroform is administered. 

As a guide to complete ansesthesia, Bryant lays down the rule that, 
<' When the upper eyelid can be raised without muscular resistance, and 
no muscular contraction is caused by touching the cornea^ the patient is, 
as a rule, sufficiently under the influence of uie ansasthetic for surgical 
purposes. ♦ 

Dr. Snow considers that " Chloroform may be given with safely and 
advantage to every patient who requires, and is in a condition to undergo, 
a surgical operation. A state of great depression from injury or disease 
does not contraindicate the use of chloroform. This agent acts as a 
stimulant in the first instance, increasing the strength of the pulse, and 
enabling the patient, in a state of exhaustion, to go through an operation 
better man if he were conscious." 

Chloroform and other anaesthetics should be most carefully treasured by 
the army surgeon, and no waste allowed. It is sometimes difficult to pro- 
cure it in sufficient quantity, especially after severe engagements, when 
every drop is worth ite weight in gold. 

Ether is now much used by the Americans, and has obtained the credit 
of being much safer than chloroform. It has, however, two great disad- 
yantages, which are, that it requires a large quantity to produce anaesthesia ; 
also, a bulky instrument for its administration — ^both of some consequence 

* * The Practioe of Surgery/ by Bryant, p. 1019. 
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on active service. I have freqaently administered it with Mr. Morgan^s 
apparatna, and found it highly- satisfactory. 

Ether having the reputation of being safer than chloroform, it is a 
matter worthy of consideration whether the inconvenience attending the 
weight and bulk of the inhaler should prevent its being used in warfare. 
Our combatant brethren never hesitate to transport enormous implements 
of destruction ! 

Shock. — The constitutional disturbance which takes place on a man 
being wounded is described as the shock. Hiis differs in severity in dif- 
ferent subjects, being inflaenced by moral character, intelligence, state of 
health, and nature of wound. It has also been stated that conical bullets 
from a rifle cause greater shock than round. As a rule, the greater the 
injury the more intensified the shock. At the same time there are ex- 
amples of vei^ severe wounds and but little shock, and vice versd. Mr. 
Guthrie mentions a case of a soldier at Talavera, who was struck on the 
head by a 12-pound shot, which drove some bone into, and some brain out 
of, his head. He was walking about, complaining but little immediately 
after the accident, although he died subsequently. My experience is, that 
all wounded suffer to a greater or lesser extent from shock, which mani- 
fests itself in feebleness of pulse, cold perspiration, change of colour, and 
disquietude of mind ; the more aggravated form, where large joints are 
injured, long bones fractured or cavities opened, being fainting, mental 
a£ony^ loss of reason, convulsions, hiccup, vomiting, irregular chills, sense 
of weighty collapse, all of which are most unfavourable symptoms, and 
their contmuance siifficient to cause great alarm. 

The shock may not be established for some little time after receipt of 
injury, an interval which difiers in duration, mainly in accordance with the 
seventy of the wound, the agency by which the injury has been inflicted, 
and probably the constitution of the patient. 

The treatment consists in administering consolation or encouragement^ 
cordials, beef tea, wine, or brandy. 
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AMPUTATION. 

Under this heading will first be considered the question as to the proper 
period for performing amputation for wounds requiring it in warfare; 
secondly, cases demanding it ; and, thirdly, the most approved methods 
of operating. 

As to the proper period for amputating, the subject has been pretty 
well discussed and exhausted years ago ; l)ut in an essay like this, it may 
be as well to give the opinions of some competent authorities : — 

Ambrose Pare considered amputation should be performed while the 
wounded were in sight of the battle-field. 

Wiseman recommends to cut ofE the limb while the soldier is heated and 
in mettle. 

Hunter is of opinion that amputation should not be performed until 
subsidence of the first inflammation. He probably formed his opinion 
from cases occurring in civil practice. 

John Bell, writing in 1800, after describing wounds in which the loss 
of the limb is inevitable, says, " Amputation should, in those cases where 
the limb is plainly and irrecoverably disordered, be performed upon the 
spot." 

Mr. Hennen remarks, in his work, 1818 : " The propriety of amputation 
in the field being admitted, the question naturally suggests itself, vVhat is 
the proper period — instantly on receipt of the wound, or consecutively ? 
The practical reply is with as little delay as possible." He, however, 
further on, qualines this by saying (referring to the surgeon), " But he will 
betray a miserable want of science, indeed, if, in the crowd of sufferers, 
he indiscriminatelv amputates the weak, the terrified, the sinking, and the 
determined. While he is giving his aid to a few of the latter class, en- 
couragement and cordials will soon make a change in the state of the 
weakly and terrified. When, therefore, he finds a patient with feebleness 
and concentration of pulse, faintness, mental agony^ loss of reason, con- 
vulsions, hiccup, vomiting, irregular chills, with stiffness of the whole 
body, universal feeling of cold and numbness, with sense of weight, 
change of colour, and other symptoms of collapse, he waits patiently for a 
return of life— he administers wine, warmth, and cordials." 

Mr. Longmore considers that, in respect to the particular time at which 
primary amputation is to be performed, the general practice of the present 
day is, when the operation is inevitable, to perform it as soon as it can be 
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done, provided the more intense effects of the " shock," where it has super- 
vened on the injury, have passed away. 

Mr. Guthrie is or opinion that when the wound of an extremity is of so 
serious a nature as to preclude all hope of saving the limb by successful 
treatment, it should be amputated as soon as possible ; and, further, the 
advantageous results of primary amputations, or those done within the first 
twenty-iour hours, or at most forty hours, over secondary amputations, or 
tidose done at Uie end of several days, or of three or four weeks, have been 
so fidly and firmly established as no longer to admit of any dispute. 

In the German medical service primary amputations are discouraged at 
the bandage places on tJie field of battle ; which the writer believes to be in 
consequence of an operation of the kind taking up so much of the surgeon's 
and attendiuats' time, when other wounded might be relieved, and not from 
any want of appreciation of the value of primary operations. 

There is no doubt that to perform primary amputation or resection for 
all casea requiring them on the field, would necessitate a very large staff of 
surgeons, and conse<]^uently these operations can but seldom take place at 
the first line of surgical assistance. 

Amputations in warfare have for a very long time been divided into 
primary and secondar]^, by which is understood amputations performed 
immediately after receipt of wounds, or at an indennite period, without 
reference to condition of the patient. Mr. Alcock has introduced a third 
period, "the intermediarv ;" which three have been accepted by many 
surgeons to denote periods in which amputation may or may not be per- 
formed, but with re^rence to local conditions. 

Mr. Alcock observes : " The generality of authors, in defining primary 
and secondary amputations, confine the one to the first period, and the other 
to the third ; what, then, becomes of the second ? " It is not enough, in his 
opinion, to say " Uiere are two sets of operations, primary and secondary ; 
the greater mortality is in the latter, therefore tibte former is the most 
advantageous — a summary mode of settling the question, which would be 
most desirable were it just and conclusive, as the numerical difference is 
distinct. There are, at least, certain classes of causes the influence of 
which should be correlative and equal in the two opposing sets of opera- 
tions before the numerical comparison of results can be final." These he 
considers are : 1. The nature of the original injury. 2. The general con- 
stitution, depending upon the organisation and previous health and habits 
of the patient, and the particular condition of the period referred to. 8. The 
mode of operation (in which the time occupied is included), and a great 
variety of circumstances, some easily, and others with difficulty, appre- 
ciated and defined. 4. The after-treatment, with which the locdU^ the 
state of the atmosphere, and many other features enter. 5. The complexion 
of the mind, and Uie consequent mental influence which may be beneficial 
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or deleterious to a high degree. He defines the three periods as follows : — 
PrimiuT', or the period between the receipt of the injury and the appear- 
ance 01 inflammatory symptoms ; intermediary, or the period when l^e 
inflammatory action has commenced, and is more or less capable of dis- 
turbing the animal economy; secondary, when the yiolence of the in- 
flammatory symptoms and sympathetic leyer haye abated, that is, when 
the snppnratiye stage is fully established. 

Mr. Hamilton diyides the periods into immediate, primary, secondary, 
and intermediate. The first period, or immediate, are those which are 
made immediately, or within a yery short time of the receipt of injury. 
The term cannot with propriety be applied to amputations made after the 
lapse of ten or twelye hours. Primary amputations are those made during 
the first twelye, twenty-four, or thirty-six hours ; but not until after the 
seyerity of the shock has passed off, or more or less complete reaction has 
taken place in the general system. Secondary amputations are those made 
after the inflammation consequent upon the injury has in some measure, if 
not altogether, subsided, when suppuration has commenced, or eyen at a 
much later day. 

The intermediate period, or that interyening between the primary and 
secondary periods, he calls the period of congestion or of inflammation, 
and points out that the dangers of amputation at this period cannot be 
oyer-estimated. 

Legouest diyides the periods into immediate, mediate, and ulterior. The 
first are such as are performed before the phenomena of inflammation haye 
deyeloped themselyes ; the second such as are performed during the acute 
state of inflammation ; and the third such as take place when the lesion 
has, so to speak, become local and assumed the character of a local affection. 
With regard to the first period of Hamilton, or that prior to the " shock," 
it has been denied by some surgeons that any shock follows a wound suffi- 
cient to proye a bar to operatiye measures being carried out. This opinion 
has been adyocated by Dr. Hutchinson and ouer medical officers of the 
nayy ; but in their sendee wounded men are seen immediately after receipt 
of injury and before the symptoms of the shock haye been established, 
whereas in the army the surgeon may not see the sufferer for seyeral hours, 
when in all probability he hu endured much suffering and may be more or 
less prostrated. 

Mr. Macleod has obseryed seyeral instances in which the shock was 
delayed, the depressing influence not beine felt until some little time 
after the injury. Mr. Hamilton says that he has neyer met with these 
examples, except when someyisceral lesion or tiie rupture of a large blood- 
yessel has accompanied the accident ; he does not, howeyer, deny that the 
neryous a^tation may be delayed in some cases, but is of opinion that the 
condition is a rare phenomenon. 
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The fear of amputatmg, or, in fact, performing any operation for relief of 
a wounded soldier, in consequence of nervous agitation or shock, is, in the 
opinion of the writer, much exaggerated. With one exception, he has never 
seen the great depression so oit^i described, and that was in a soldier 
suffering from shell wounds of both knee-joints received in the trenches 
before Sevastopol. 

It is now generally admitted that when amputation is necessary, it should 
be performed at once, the condition of the sufterer being duly considered 
— ^that is, if the shock exists to an alarming extent, it is best to delay the 
operation, and administer cordials, appl^ warmth to the extremities, and 
wait till reaction is established ; but if it be not very intense, the opera- 
tion can be performed, under the influence of chloroform, with the most 
satisfactory results. Macleod remarks, with regard to the use of chloro- 
form, that by its use Ihe fear of intensifying the shock is obviated. 

Amputations after inflammatory action has set in have been attended 
by most unsatisfactory results. Legouest remarks on his so-called Periode 
Mediate : *^ It is certain that a man who is operated on the day after he 
was wounded is not in the same state as if the amputation had been per- 
formed immediatelv after the accident ; he suffers more or less mentally 
as well as physically ; but the appearance of fever is a pathological phe- 
nomenon of great importance, which marks between the period of imme- 
diate and mediate amputation a line of demarcation which it is impossible 
to confound." 

Operations or examination of wounds should never be performed during 
the period of inflammation, when the constitution is in a most unfavour- 
able condition for such undertakings, and more liable to induce pyaemia 
or osteo-myelitis. 

John Bell remarks on this subject : " Ton must never amputate during 
pain, fever, convulsions, great swelling of the limb, but most especially 
during high-coloured inflammation, which betokens approaching gangrene ; 
then the disease is in the constitution." 

Secondary amputations are not as successful in military as civil practice, 
when the operation is generally performed for disease and not injary. In 
warfare the cases requiring it are — profuse haemorrhage, which does not 
admit of the ordinary measures of suppression ; gun-shot fractures, when 
the bones do not unite, and the patient is worn out with suppuration, irri- 
tation, necrosis, caries, and all the painful accompaniments of a shattered 
and useless limb ; and cases when traumatic gangrene has attacked a 
severely contused limb. 

Patients who have been subjected to secondary amputation should be 
placed in most favourable hygienic conditions ; their constitutions having 
already suffered renders them peculiarly liable to the occurrence of pysemia, 
slougmng, and phagedaena. 
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Cases demanding amputation. — In wounds of extremities these cases will 
be found described according to particular regions, but here they will be 
considered generally. 

When a bone is fractured, and there is laceration of the main arterial 
trunk supplying the limb, provided the vessel cannot be tied. 

When there is a fracture complicated with destruction of the principal 
arterial and nervous trunks occurring in the course of a large limb. 

When a whole limb is carried off, a ragged stump merely being left. 

When there is a commmuted fracture, accompanied with extensive lesion 
of the soft parts, or with rupture of the principal artery and nerve. 

When a limb is completelv crushed and disorganised. 

When there is a compound fracture of a large limb, with rupture of the 
principal artery and nerve. 

When the principal vessels and soft parts have been carried away, though 
the bone be uninjured. 

Gun-shot wounds involving the interior of the knee-joint. 

Extensive injuries of the shoulder, elbow, wrist, and ankle joints, may 
require amputation ; but unless there is splintering into the shaft of the 
long bones, loss of soft parts, or injuries of the prmcipal artery and nerve, 
resection or excision should be performed. 

Amputation and disarticulation maybe performed by the circular method, 
the oval, by flaps of different shapes, and by skin flaps with a circular cut 
through the muscles. 

Much discussion has taken place as to which is the best plan during war- 
fare. The circular method was generally practised by the German surgeons 
during the Franco-German War, and was attended by satisfactory results. 

To decide as to tiie most suitable form of operation, much will depend 
upon the position of the sufferer, as in a permanent hospital there is no 
reason why flaps including muscles should not be made, the ^eat objection 
to them in the field hospitals being the weight and liabilitv to displace- 
ment in transport, causing the wound to open, and in all probability their 
own loss from sloughing. The operations recommended for injuries when 
an army is moving are skin flaps and circular cut through the muscles. 
The advantages of these operations are— that the flaps are not so liable to 
be displaced in transport ; there is less care re(|uired in the after-treat- 
ment, and it has been suggested by many authonties that the skin forms 
a better covering to the end of the bone than muscle, and is more in ac- 
cordance with nature, none of those parts of the body where ttiere is 
most pressure having other covering than skin. The late Mr. Teal prac- 
tised amputation by the rectangular flaps, anterior being long and posterior 
short. The disadvantages of wis plan of operation consist in the necessity 
of sawing the bone at a higher point when one long flap is made, than when 
two shorter ones of equal, or nearly equal, length are fashioned* 
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In ^n-shot woondB, it appears especially nnsuited, as in many injuries 
requiring amputation good double flaps may be formed from the soft 
parts, and a joint sayed. Take, for instance, injuries below the knee or 
elbow, in which, if one long anterior flap was formed, it nrast be at the 
sacrifice of the joint and the consequent increased risk to the life of the 
sufferer by high amputation. 

Double AmpfOaiion. — It sometimes occurs that a soldier has two limbs 
so severely injured that amputation of both is necessary. The writer had 
an opportunity, during the Crimean War, of seeing one instance of this 
description of injury, m which he performed amputation of one leg above 
the knee, while his colleague removed the other shortly afterwards. 

Double amputation has been performed at the same time by different 
surgeons, with a view to lessen the continuance of shock to the system by 
simply making one operation ; but to undertake anything so serious, the 
surgeon must be guided by the condition of the patient, as, if he is ereatly 
depressed with continuance of the shock, the performing of a double am- 
putation might be followed by most serious consequences. Under such 
circumstances, it would be better to remove one limb first, and after the 
shock produced by the operation has passed off to remove the other. There 
is no doubt, however, that if the sufferer could bear the double operation 
at the same time, the prospects would be more favourable. 

Amputation performed m an atmosphere disinfected by Lister's carbo« 
Used spray may be attended by most favourable results, but in the field 
such mceties are not always procurable ; and if they were, there might not 
be found time to use them. In permanent hospitals, ttx.e process should be 
strictly carried out. 

Washing out of Stumps, — ^The need for washing out clots from stumps and 
cavities immediately before closing them, cannot be too strongly brought 
to the notice of the surgeon, more especially in warm climates, where they 
very rapidly decompose, and cause most injurious effects. 

During the Crimean War, the late Professor Porter, of Dublin, observing 
the great mortality from amputation, requested the writer to try the efltets 
of washing out each stump before closing it, taking care that no clot re- 
mained. This was done by a stream of water from the spout of a kettle 
or an ordinary wine bottle, and with most satisfactory results, both in the 
Crimea and India. 

y&rjr few stumps heal throughout by the "first intention;" but the 
irrigation process gives them a ^tter opportunity for doing so. and when 
the surgeon comes to dress the stump, he will find it free from dots, which 
keep up irritation and poison the patient. 

Afier-tre€ttment of Stumps, — ^The after-treatment of stumps in the field 
does not differ from that usually carried out in civil practice ; but it may 
be necessary to transport an unfortunate sufferer with a stump or stumps 
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only recently made. The surgeon will then have an anxious time in so 
arranging that the patients are not unnecessarily knocked about The stump 
should be supported by a piece of thick gutta-percha or strong board being 
placed underneath and secured^ and the whole enyeloped in cotton wool or 
tow. It is surprising how soldiers recently operated upon bear transport, 
and what very slight injury is caused by it, due attention, of course, Ming 
paid to the nature of the conveyance and efficiency of attendants. 

Maggots in Stumps, — ^In warm climates maggots are very apt to infest 
wounds and stumps ; the carbolic spray will in all probability act as a pre- 
ventive to this dis^sting circumstance. The writer experienced an 
instance of their rapid formation or generation in India after the battle of 
Sultanpore. He amputated the leg of a native in consequence of a gun-shot 
wound. The stump was dressed with lint moistened with cold water, and 
secured for transport. On the second day after the operation, a considerable 
journey having been performed, on proceeding to dress it, the inside pre- 
sented a living mass of maggots, which were removed, and the case pro- 
gressed most favourably. By keeping lint saturated with tu^entine on 
the outer dressings, no more maggots appeared. 

Bloodless OpercUion* — ^Professor Esmarch has lately introduced what is 
known as the " bloodless operation," whereby a surgeon can remove a Umb 
or excise a joint below the main trunk of artery, without losing a drop of 
blood, and with but little assistance from others — two great advantages in 
warfare. He describes it as follows : — ^ While the patient is being cUoro- 
formed, wrap the leg in waterproof varnished tissue paper, so that pus 
from the wound may not soil tne bandage ; then, with an elastic bandage 
made of india-rubber webbing, envelope the limb (if the leg. from the tips 
of the toes to above the knee), and, by equal compression, lorce the blood 
out of the vessels of the limo. Immediately above the knee, where the 
banda^ ends, appl^ a piece of india-rubber tubing four or five times round 
the thigh, drawing it very tight and fastening the hooks which are at one 
end to 5ie rinffs at the other. The india-rubber tubing compresses all the 
soft parts, including the arteries, so completely, that not a drop of blood 
can pass into the part which has been tied off. It has this advantage over 
all tourniquets, ^at you can apply it to any part of the limb, and need not 
give yours^ any trouble about the position of the principal artery. Even 
in the most muscular and fattest in^viduals, you can poriectly control the 
flow of blood in this simple way. 

'* The india-rubber bandage is now removed, and the varnished paper lying 
under it. The operation is then proceeded with, and having oeen com- 
pleted, the india-rubber tubing is slowly removed. When you amputate 
you must loosen the tubing as soon as you have tied all the arteries that 
you can recognise with the naked eye, as it will be necessary to guard 
against secon&ry haemorrhage before applying the dressings,"* 

• ' Medical Record/ 22Dd October, 1873, p. 661. 
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Mr. Crippg, of St. Bartholomew's Hospital, London, has originated 
another process for " bloodless operations," which he coifsiders is an im- 
provement on the elastic bandage. A short india-rubber tabe is used, not 
only to prevent the blood from retnming to the limb, but also for the par- 
pose of removing it in the first place. 

The two ends of an india-rubber tube, twenty-one inches in length, and 
about three-eighths of an inch thick, are bound together with a piece of 
twine, the whole forming an elastic ring seven inches in diameter (fig. 79). 
A grooved reel, revolving between a double handle, completes the necessary 




Fig. 79. 

apparatus. To apply this to the arm, three or four complete turns of the 
elastic ring are wound tightly round the hand in such a manner as to 
include the fingers and thumb, care being taken that the turns lie even and 
do not cross one another. The redl is then put under the free portion of 
tiie ring connecting the upper and lower coil. The reel is passed round 
and round the limb in an upward direction ; thus each coU is unwound 
from below as another is added above. The degree of tightness can be 
regulated with the greatest nicety by tiie distance the reelis drawn from 
the limb by the bandager. In applying it to the leg, it is necessary te place 
a pad in the popliteal space over which the coil should pass.* 

Amputation at the ShotUder-Joint. — Hamilton, of the U. S. Army, recom- 
mends the following proceeding: — The arm lying nearly against the side 
of the body, with a large bistoury or a small dissecting-kmfe an incision 

* * Lancet,' 11th October, 1873, p. 520. 
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is commenced at the middle point of the extremity of the acromion process, 
or two or three lines above this point (fig. 80), and carried perpendicularly 
downwards one inch and a half, the knife beine made to cat deeply until it 
touches the head of the humerus ; at this point me knife is carried oblionely, 
and rather abruptly, outwards and downwards to the centre of the lower 
mar;^in of the axilla on the under side of the arm ; in this second step of this 
mcision, the tissues are divided down to the bone until the axillary mar^n 
is reached ; from this point to the termination of the incision, only in- 
teguments are divided, so that we may avoid wounding the axillary artery. 
The knife is again introduced over the head of the humerus, at the point 




Fig. 80. 

where the perpendicular incision became oblique, and it is carried down 
upon the inside of the arm in the same manner as we have described upon 
the outside. 

One assistant pulling asunder the lips of the wound upon the top of the 
shoulder, while a second carries the elbow slightly across the body, and 
rotates the head of the humerus outwards, so as to expose the capsule and 
the long head of the biceps, the surgeon divides them with his knife, and 
at the same moment the head of the humerus springs from its socket. 

The knife is then passed under the head of tne bone from above, and as 
soon as the face of the instrument has fairly reached the surgical neck of 
the humerus, an assistant standing at the head of the patient pushes the 
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thumbs of both hands into the wound above Uie knife, while the fingers 
remain in the axilla, and he thus grasps and controls the axillary artery. 
The operation is completed by carrying the knife downwards close to the 
bone until the apex of the tegumentary wound in the axilla is reached, 
and then cutting almost directly outwards. Care must be taken not to 
sever the parts containing the artery until the knife has arrived at the 
lower mar^n of the axilla.* 

Amputation at the Shoulder-joint by Transfixion, — Lisfranc approved of 
this method, which Erichsen describes : " A long narrow-bladed knife should 
be used. One assistant must have charge of the limb ; another should raise 




Fig. 81. 

the flap ; and a third must follow the knife as it cuts behind the humerus, 
and grasp the posterior flap with the axillary artery, so as to prevent 
hsBmorrhage from this vessel. An assistant holding the arm awav troxn 
the body, so as to relax the deltoid somewhat, the knife, instead of being 
entered by a puncture, should make a small cross-cut, about an inch in 
extent, at the point at which transfixion is to be practised, so as to prevent 
that jaj^ging of the integuments by the heel of the instrument which would 
otherwise occur. If the operation be on the right side, the surgeon stands 
before the patient, and the point of the knife should be entered about an 

• Hamilton's • Military Surgery,' p. 455. 
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inch in front of the acromion (fig. 81), and beinj^ carried directly across the 
joint and capsule, should pass out at the posterior border of the axUla. If 
on the l^t side, the surgeon stands behind, and the point of the knife must 
be entered well behind the spine of the scapula, at the posterior border of 
the axilla, carried across the anterior aspect of the joint, and brought out to 
the inner side of the coracoid process. In either case, the large flap con- 
taining the deltoid muscle must then be cut with a sweep of the knife 
downwards, and, as soon as made, raised by another assistant. The heel of 
the knife is now to be laid on the head of the bone, the capsule of joint cut 
across, and the attachments of the muscles to the tuberosities divided. After 




Fig. 83. 

the head of the bone has been tnmed out of the glenoid cavity, the knife 
must be passed behind it and carried down for a distance of about three 
inches close to the bone at its inner side. The surgeon then cuts across the 
soft parts, so as to form the posterior flap. In doing this, the assistant to 
whom this part is entrusted must follow the knife with his hands, grasping 
firmly the whole thickness of the posterior flap, so as to compress the 
axillary artery and thus prevent the occurrence of hemorrhage."* 

Sir W. Fergusson recommends that a bistoury be used for these operations, 
instead of the more imposing-looking amputating knife ; but with such an 



* fSriohsen's ' Science and Art of Surgery/ vol. i., p. 42. 
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from the skin tovBTila 

Ampvtation of the Arm (Circular). — "Tbe aim being lield out, and an 
asBiatsat diBwin^ up Uie akm, one circular iDcieion ie made throoKli the 
integumeuta, nbich being laicibly retracted and detached from tbe deeper 
Btmcturee by a few toncbea of the point of the knife, and doubled back to 
the extent of an iuch and three-quarters, or more, accordii^ to the tbick- 
neas of arm, another iB made down to tbe bone (fig. 82). These incisiona 
Bboald be made vith slight divergences, bo sb Io cut the skin and muscles 
lalber longer in front and behind than at the sides."* 




Amputation above the Elbovj. — "The patient beine leste . 
table, with Uie elbow separated trom the side, the bnmeral atter; bung 
aecurad by pressure, the arm should be transfixed three inches above the 
external condj'le with a knife about Beven inches in length, which should 
be carried obliquely downwards and forwards, so as to make from the irLoer 
surface a Bemi-^unar flap between two and three inches long ; this should 
then be raised, when the soft parts on the apposite Bide should be divided 
in tbe same manner to a similar extent ; tlie two flaps should now be drawn 
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upwards, the knife then carried round the bone, which should next be sawn 
through, and so the removal is completed. The flaps should then be brought 
into contact and kept in apposition with four or five stitches. Fig. 83 is 
intended to show the position of the knife after transfixion, and the dotted 
line the shape of the anterior or inner flap. The arm may either be straight, 
as exhibited in the figure, or slightly bent at the elbow, according to cir- 
cumstances. The operation should be done in the lower third of &e arm, 
if circumstances will permit ; but the same instructions will answer for 
any part of its extent between the condyles of the humerus and its neck.'*"* 

AmpfOation through the elbow-joint can be performed by the circular 
method or by flaps. If by the circular, Hamilton recommends " that the 
incision should commence at least three inches below the joint. The inte- 
guments being retracted, the head of the radius should be sonp;ht, and the 
external lateral ligament severed ; after which, having divided all the 
muscles, including the tendon of the biceps and the bracnialis anticus, the 
coronoid process of the ulna will be easily made out ; the anterior ligament 
and capsme may now be severed more completely, tiien the external lateral 
ligament. By moderate pressure upon the forearm the joint will now open 
sufficienUy to admit the saw, if it is thought desirable to sever the olecranon 
process. It is a matter of indifference, perhaps, whether we dissect out the 
olecranon by cutting the triceps from behind, or divide it with the saw 
ap^ied as we have airected."t 

Tlap Method. — "This is performed by passing the knife through the 
muscles in front of the joint, and cutting upwards and forwards, so as to 
make a flap from the forearm. Then the operator makes a taransverse in- 
cision from behind the joint. He next cuts through the external lateral 
ligament, and enters the joint between the head of ^e radius and external 
condyle, then divides the internal lateral ligament, and, lastly, saws through 
the olecranon, the apex of which, attached to the triceps, may be left in 
the stump, or ma^ be afterwards dissected out."{ 

Amputation of the Forearm. — In performing this operation, as long a 
stump should be left as possible, so as to ^ive uie patient more power over 
any artificial limb that may be fitted to it. " The flaps should be about a 
couple of inches in lengthy and well rounded, the hand being placed in a 
mid-state between pronation and supination. The dorsal flap is best 
made by cutting from without inwards ; the line of incision commencing 
just at the palmar aspect of the under part of the ulna, being carried for- 
ward for a little distance parallel to this bone, and then across the back of 
the arm in a slightly curved manner, until it reaches the palmar aspect of 
the radius ; it must then pass along this until it reaches a point opposite to 

• • Practical Surgery,* by Sir William Fergusson, p. 296. 
t Hamilton's • Military Surgery/ p. 462. 
X Druitt's * Surgeon's Vade Mecum,' p. 744. 
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that at which it commenced, and the flap thus made must be dissected 
back. The palmar flap is next made by transfixion. As soon as it is cut^ 
the bones are cleared by a couple of sweeps of the knife, and the interosseous 
membrane is divided ; l^ey are then sawn together. The vessels are cut 
long at the end and on each side of the palmar flap."* 

our W. FergosBon recommends, in performing this operation, ** to have 
the elbow slightly bent and the hand placed in a state of pronation (fijg. 84). 




Fig. 84. 

A blade about six inches long should be passed from one side to the other, 
behind (or above) the bones ; it should then be carried downwards, so as 
to come through the tendons and skin about an inch and a half lower down ; 
the flap thus formed being raised, the knife should next be passed across 
close in front of the bones, and carried obliquely downwards, wheu a 
second flan, similar in size and shape to that already made^ will be formed : 
both of mese should now be drawn slightly upwards, uid after all the 

* Erichsen'a * Sdenoe and Art of Surgery/ voL L, p. 41. 
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textnieB close npon the bones have been divided, the saw should be applied 
dose to the roots of the flaps, and the part separated."* 

Amputaiion at the Wrist (Flaps), — " A semi-lunar incision is made across 
the back of the wrist, its extremities being at the styloid processes, and its 
centre reaching down as far as the second row of carpal bones. This flap 
being dissected up, the joint opened behind, and the lateral ligaments cut 
through, the knif c^ being placed between the carpus and bones of forearm, 
is made to cut out a flap from the anterior surface of the palin (fig. 85). 
The pisiform bone often causes, by its projection into the palm, a difficulty 
in cutting the anterior flap ; if not dexterously avoide4 by the edge of the 




Fig. 85. 



knife, it had better be taken at the joint with the soft parts of the flap, and 
afterwards dissected. The nerves and tendons must be shortened, the 
styloid processes removed, and the skin brought together by 8utures."t 

AmptUation at the Wrist by External Flap. — " Commencing just below the 
level of the articulation,. while the hand is pronated, the surgeon makes a 
convex incision, beginning at the junction of the outer and middle thirds of 
the arm behind, reaching at its summit the middle of the dorsal surface of 
the first metacari)al, and terminating in front, just below the palmar surface 
of the joint, again at the junction of the outer and middle thirds of the 
breadth of the arm. This flap being raised, the wrist is disarticulated, 



• « Practical Sui^ry,* by Sir W. Fei^sson, p. 
t Druitt's ' Surgeon's Vade Mecom/ p. 749. 
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hepnnaig at the radial side. A circolar incision finishes the cutting of the 
skuL* 

Amputation of one or more Metacarpal Bones, — ISo rules can well be 
given for incision or flaps ; they must just be obtained where and how they 
can best be got. A single dorsal incision over the bone will allow it to be 
dissected out of the hand. 

Amputation of Index or Little Finger, — " The knife should be applied over 
the back and middle of the metacarpal bone, and carried downwards along 

the side and under-surface of the joint, and up again 
to where it was first entered, as represented by dark 
lines in fig. 86. After this the soft parts near the 
bone must be divided, and then the forceps may be 
used in such a manner as to cut the bone obliquely, 
so that there shall be no angular projection towards 
the skin."t 

Ammstation of the metacarpal hone of the thumb 
may he performed in man^ different ways. The 
method recommended by Erichsen is as follows : — 
" The mode of proceeding must varv according to the 
side operated upon. When the left thumb requires 
amputation, the point of a long narrow bistoury should 
be mtroduced well on the palmar aspect of the carpo- 
metacarpal articulation, carried over this, which it 
opens, and the dorsum of the hand as far as the web 
of the index finger ; the point of the knife should 
then be pushed downwards through the ball of the 
thumb, transfixing this, and issuing where the incision 
commenced. It is next made to cut outwards, keeping 
close to the metacarpal bone, which is readily t¥H8ted out, the remaining 
attachment being separated by a few touches of the knife. In amputating 
the right thumb, it will be necessary for the surgeon, if he adopt the 
method just described, either to use his left hand, or to cross his hands in 
an awkward manner. In order to avoid doing this, he may reverse the 
steps of the operation with advantage ; first transfixing the ball, and 
making the anterior flap, then cutting over the dorsum, opening the joint, 
and turning out the bone."l 

" The metacarpal bone oi the thumb may be removed through an incision 
on its radial margin, where the surgeon ma^ avoid cutti^ either tiie 
extensor or flexor tendons. The distal extremity should first be detached 
from its connections, when the bone can be used as a lever whilst separating 

* * Manual of the Operations of Surgery/ by J. Bell, F.R.C&E., p. 54. 
t • Practical Surgery/ by Sir W. Fergusson, p. 288. 
% Erlchsen'a * Science and Art of Surgery/ vol. 1., p. 40. 




Fig. 86. 
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it from the other parts. The radial artery will be endangered whilst 
cutting some of the fibres which bind the bone to the os trapeziam."* 

Amputation of a whole Firmer. — " If the ttiird or fourth digits require am- 
putation, it should be performed as follows : — ^An assistant holds the hand, 
separating the fingers at each side of the one to be removed. The surgeon, 
holding &e finger to be removed, enters t^e point of a long straight 
bistoury exactly above the metacarpo-phalangeal ioint, and cuts from the 
prominence of the knuckle right into the angle of the web, then turning in- 
wards there, cuts obliauely into the palm to a point nearly opposite the one 
at which he set out. He then repeate this incision on the other side, makes 
tense the ligaments, first at one side and then at the other, bv drawing the 
finger to the opposite side, and cuts them. The tendons being cu^ the 
finger is detached."t 

Amputation through the Second Phalanx. — ** If the distal phalanx be so 
much crushed that a fiap cannot be obtained, two short senu-lunar lateral 
flaps may be dissected from the sides of the second phalanx, which may 
then be divided by the bone-pliers at the spot required. } 

Amputation of a Distal Phalanx. — *^ lliere is no choice as to a fiap, the 
nail preventing an anterior one ; so a fiap long enough to fold over must be 
cut from the pulp of the finger in eitner of two ways. 1. Holding the 
tiagment to be removed in the left hand, and bending the joint, the surgeon 
makes a transverse cut across the back of 
the finger, right into and through the joint, 
cutting a long palmar flap from within out- 
wards as he withdraws tne knife. 2. Mak- 
ing the long fiap by transfixion, it mav be 
hdd back by an assistant, and the ioint 
cut into."§ 

Amputation at the Hip-Joint. — ^Numerous 
methods have been described for perform- 
ing this operation. The following is Lis- 
franc's double lateral flap (fig. 87) : — 

** The patient must be laid upon his back ' Fig. 8Y. 

with the tuberosities of the ischia projecting 

slightly beyond the edge of tiie bed, and the limb held in a position 
between abduction and adduction. Then having determined, by we ana- 
tomical rules laid down, the anterior and external side of the articulation, 
the operator, holding perpendicularly a long double-edged knife, intro- 
duces it at this point, with its lower edge looking downwards towards the 
great trochanter. As the point of the knife enters, it ^ould be carried 
around the head of the femur on its outer side, whilst its himdle is inclined 

• * Practical Surgery/ by Sir W. Feii^usson, p. 291. 

t • A Manual of the Operations of Surgery,' p. 49. % Ibid., p. 49. $ Ibid., p. 48. 
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npwaitlB md oatwaidi^ and puhed steadily cm in tfaia dnrection, so that it 
perfoiates the integnmenta a few lines below the tnberoeity^ of the 
isdbinm. While this is being done, an assistant grasps titie tissues oyer the 
trochanter, and cames them ontwaids, in order to assist in the formation of 
the external flap^ and the knife is carried downwards and oatwards with a 
slightly sawing motion, around the great trochanter and along the femur, 
cutting out the flap fxom. three to four inches in length. The firat flap being 
thus made, the operator, grasping the tissues on the inside of the thi^h and 
carrying them inwards, introduces the knife below the head of the femur, 
and on the inner side of its neck, holding it in a perpendicular position. As 
it enters, the point of the knife should pass round tiie neck of the femur, 
and come out at the lower angle of uie wound already made, without 
coming in contact with the bones of the pelvis ; it is then carried down- 
wards along the femur, and avoiding the lesser trochanter, so as to make an 
internal flap of the same length as the eztemaL The flaps being drawn 
aside by the assistants, and the arteries tied, Uie surgeon grasps the femur 
with his left hand, and holding the knife pc^pendicuarly on the inner side 
of the head of the boxie, cuts the capsular li^unent, without attempting to 
penetrate the articulation. The joint being opened, the disarticulation is 
concluded by cutting the fibrous and muscular tissues which remain."* 

GvthrU recommendt the oval method^ and describes it thus : — '* The patient 
is to be laid on a low table^ or other convenient thing, in a horizontu posi- 
tion; an assistant, standmg behind and leaning over, compresses the 
external iliac artery becoming femoral, as it passes over the edge of the 
pubis. The surgeon, standing on the inside, commences his first incision 
some three or four inches directly below the anterior spinous process of the 
ilium, oirries across the thigh through the integuments, inwards and back- 
wards, in an oblique direction, at an equal distance from the tuberosity of 
the ischium to nearly opposite the spot where the incision commenced ; the 
end of this incision is then to be carried upwards, with a gentle curve 
behind tiie trochanter, until it meets with the commencement of the first ; 
the second incision being rather less than one-third the length of the first. 
The integuments, including the fascia, bdng retracted, the three gluteal 
muscles are to be cut through to the bone. The knife being then placed 
close to the retracted int^piments, should be made to cut through every- 
thing on the anterior part and inside of the thigh. The femoral or other 
large artery should then be drawn out by a tenaculum or spring forceps, 
and tied. The capsular ligament being well opened, and the ligamentum 
teres divided, the knife should be pass^ behina the head of the Done thus 
dislocated, and made to cut its way out, care being taken not to have too 
large a quantity of muscle on the under part, or the integuments will not 
cover the wound, under which circumstance a sufficient portion of muscular 

* HsmUton's * Military Sorgety/ p. 4YY. 
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fibre must be cut away. The obtnrataiz, gluteal, and iBchiatic artories are 
not to be feared, being each readily compressed by a finder until they can 
be duly secured. The capsular ligament, and as much of the ligamentous 
edge of the acetabulum as can be readily cut ofE, should be removed. The 
nerves, if long, are to be cut short. The wound is then to be carefully 
cleansed, and brought toother by three or more soft leaden sutures in a line 
from the spine of the ilium towards the tuberosity of the ischium. This 
mode of proceeding is more certain of making good flaps where integuments 
are scarce. Where the integument will admit of the anterior flap being 
made by the sharp-pointed puncturing knife dividing the parts after it has 




Fig. 88. 



been passed across from without inwards, there is no objection to this pro- 
ceeding, and some prefer it."* The outline of incision in Mr. Guthrie's 
method is represented in fig. 88. 

Sir William Fergitsgon recommends the /oUawing proceeding .^— ** The 
table should be stout, of a convenient height,^not so broad as to prevent the 
surgeon and assistants being in close contact with the patient, and a folded 
blanket, with a couple of pillows, should be on its upper surface. The 
patient's breech should be brought close to t&e margin of the table, and the 
sound limb should be fastened to one of its le^. An assistant should 
stand immediately behind the surgeon, whose chief duty will be to raise 
the first flap and compress the femoral artery ; another should stand oppo- 
site to hold the pelvis steady, and assist in keeping the patient's body m>m 
slipping. A third may also be useful at the shoulders to aid in this, as, 

* Guthrie's *Comm«Qtaries,' p. 65. 
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from 80 much of the body being beyond the table, and perhaps also from 
the mode of operating, there is a chance of the pelvis falling over tiie 
margin ; a fourth should hare the limb entrusted to his care, and he, with 
the other who has charge of the artery, should clearly understand the 
intended movements of the surgeon ; and the immediate and satisfactory 
accomplishment of the operation depends much on the simultaneous move- 
ments of the whole three. 

" The surgeon, standing on the outside of the limb, should insert the point 
of a long knife about midway between the anterior superior spinous pro- 
cess of the ilium and trochanter major, keeping it rather nearer the former 




Fig. 89. 

than the latter ; he should then run it across the front of the neck of the 
bone, and put it through the skin on the opposite side (fig. 89), about two 
or three inches from the anus ; next he should cut downwards and forwards, 
so as to make a flap from the anterior of the thigh, about five or six inches 
in length. When tiie blade is entered, the limb should be held up, and even 
slightly bent at the joint ; the instrument will then pass along more readily 
thui if all the textures were thrown on the stretch; moreover, there is 
greater certainty of passing it behind the main vessels, and even dividing 
some of the fibres, if not the whole of the iliacus intemus and psoas 
muscles. As the knife is carried downwards, the assistant, who stands 
nearer the patient^s trunk than does the operator, should slip his fingers into 
the wound and carry them across to grasp the femoral artery between them 
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and the thumb ; this he may do from the inside or outside at will, and with 

the right or left hand, as may be most convenientthe same grasp enabling 

him to raise the flap as soon as it is completed. The flap bemg raised, the 

point of the knife should then be struck against the head of the bone, so as 

to divide the anterior part of the capsular ligament and any textures in this 

situation which may not have been included in the flap. To facilitate this 

part of the operation, the knee should be forcibly depressed by the assistant 

who holds it ; the head of the bone will thus l)e caused to start out of its 

socket, and if the round ligament is not ruptured by the force, a slight 

touch with the edge of the knife will cause it to give way. At this period, 

depression being no longer required, the assistant should bring the head of 

the femur a little forward to allow the knife to be slipped over and bdiind 

it ; and when it is in this position, it should then be carried downwards 

and backwards, so as to form a flap somewhat longer than that in front, 

the last cut in the skin completing the separation of the limb. 

" Delpech, Larrey, and others recommended ligature of the femoral artery 
as a preliminary step ; but it seems unnecessary, and the proceeding has 
been rarely resorted to."* 

AmmUaJtion of the thigh may be performed by the circular method, by the 
lateral flap operation, by the antero-posterior flap operation, or flaps may be 
taken from any opposite aspects, or Teal's method may be adopted. 

The operation may be jperformed immediately above the knee, in the 
middle of the limb, or in its upper third. In the middle and upper thirds 
of the thigh, the antero-postenor flaps leave the best results, and give the 
best covering to the bone ; but amputation above the knee is best done by 
lateral flaps. 

Antero-posterior Flap Operation, — ** In ordinary cases the anterior flap 
may flrst oe made, and posterior one subsequently fashioned by transfixion. 
If, nowever, the patient is very much emaciated, it is difficult to get a good 
cushion from the anterior pait of the thigh in this way ; and it is conse- 

auenUy preferable to follow the plan recommended by Mr. Luke, of making 
tie posterior flap first by transfixion, and the anterior one afterwards by 
cuttmg ^om witnout inwards. In some instances in which the tissues at 
the posterior part of the thigh are much diseased or injured, whilst those 
on the anterior aspect of the limb are sound, a very good stump may be 
fashioned by cutting a long square anterior flap bv transflxion, and then 
cutting at one stroke of the knife through the soft parts at the posterior 
aspect of the limb, in a somewhat oblique direction, from below upward. 

*^ If the patient be excessively muscular, and the amputation be a primary 
one, it is better to make skin-flaps with a circular incision through the 
subjacent soft parts."t 

• •Practical Surgery/ by Sir W. Fergnsson, p. 448. 

t ' Science and Art of Surgery/ by ErichseD, vol. i., p. 55. 
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Amputation of ThigJi, similar to that by VermeoTs Operation, — ^ The 
surgeon, standing on the outside of the limb, should grasp the soft parts on 
the outer side of the thigh between the finger and thumb, and having drawn 
them, as it were, from the side of the bone, should pass the knife from before 
backwards, or rather &om above downwards, as represented in fig. 90, and 
then cut downwards and outwards, so as to form a flap, the extreipity of 
which is pointed out by the dotted line on the outer side. Next, the knife 




Fig. 90. 

should a second time be introduced in front, and carried backwards or down- 
Wflurds in the line with its original course, but on the opposite side of the 
bone, when, by cutting again downwards and towards the surface, the inner 
flap is formed ; both of them should then be drawn upwards with consider- 
able force by the hands of an assistant, and an incision made round the bone, 
an inch or more higher than the place of transfixion ; the saw should then 
be applied in the course of this last cut, and separation completed by divi- 
sion of the bone. In transfixing, the point of the knife should be thrust 
directly down to the femur, with which it shoidd be kept in close contact as 
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it is carried round to the opposite sorf aoe. And this process will be greatly 
facilitated by grasping the limb as directed."* 

Amputation through the knee-joint may be performed with a long posterior 
and short anterior, or with a long anterior and short posterior flap. 

The operation toith the long posterior and short afUerior flap may be 
readily performed in the following way: — "An incision is made directly 
across the knee-joint, above the centre of the patella. The skin flap thus 
formed is dissected back, and, the joint being opened above the patdla, and 
the ligaments divided by a few touches of we knife, a long posterior flap 
is cut from the upper part of the calf of the leg, by passing the knife 
behind the tibia, and carrying it downwards for a suitable distance." 

The operation by means of a long anterior and a short posterior flap is 
thus peixormed : — " A long square flap, rounded at the comers, is made by 
dissecting up the integuments and the patella from the front of the joint. 
The articulation is thus opened ; the ligaments are then divided, and a 
short posterior flap formed by cutting from within outwards. 

"The muiagement of the patella is an important question. Erichsen 
thinks it is decidedly better to leave than to remove this bone ; and to pre- 
vent it being drawn up on anterior part of the thigh, the flap should be 
turned up, and the tendmous insertion of the quadriceps divided. The car- 
tilaginous surface of the femur in these amputations may be sawn o£E."t 

AmputcUion through the Condyles of the Femwr {Syme's), — "With an 
ordinary amputating knife, make a lunated incision from one condyle to 
the other across the front of the joint, on a level with the middle of the 
patella, divide the tissues down to the bones, and then draw i^e flap up- 
wards, then cut the quadriceps extensor immediately above the patella. 
The point of the blade should then be pushed in at one end of the wound, 
thrust behind the femur, and made to appear at the other end ; it should then 
be carried downwards, so as to make a nap from the calf of the leg, about six 
or eight inches in length, in proportion to the thickness of the limb ; the 
flap should then be slightly retracted, and the knife carried round the bone 
a Uttle above the condyles, to clear a way for the saw, which should be 
applied so as to leave the section as horizontal as possible."} 

Cardenas AmmOation at the Condyles of the Femur, — " The operator stand- 
ing on the rignt side of the limb, seizes it between his l^t forefinger and 
thumb at the spot selected for the base of the flap, and enters the point of 
the knife close to his finger, bringing it round through the skin and fat below 
the patella to the spot pressed by his thumb ; then turning the edge down- 
wards at a right angle with the line of the limb, he passes it through the 
spot where it first entered, cutting ontwiurds through everything behind the 



I 



* Practical Surgery/ by Sir W. Fergusson, p. 439. 

Erichsen's ' Science and Art of Surgery,' p. 62. 

« Manual of the Operations of Surgery/ by J. Bell, p. 87. 
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bODe. The flap is then reflected, utd the renuunder of Uie soft puta 
divided Btnught down to the bone \ the mDadea are then slightly cleared 
upwudg, and the saw is applied." 

Fig. 91 repreaente cntiine of incigian, and fig. 92 the stomp. 

Hr. Garden lays great Btre*H on the following pointa : — '^ Whilst tying 
the popliteal aitei; in this Bitnation, (here ib a tendency to secondary 
bBmoTihue from 'the vein, in conaeqnnnce of itH close piozimity to the 
artery, 'nds occuired in two cbms, and on reopening of the stomps the 
doBuie of the rein was fonod to be prereated by the suoke of the aitny. 




n inch opwsrds. Hie dressing 

__._._. , , and it ia of the ereateat impoT' 

Unco that they ahonld be looeened and stamp examined early."* 

Ampuhttiort qf tilt Leg. doable fiap upper fomrih. — " A stout bistoury, 
with a blade four or five mchea long, and a broad saw, are the only.cuHjng 
iostrumentB required. The flaps are made of lotegnmenta only, by cutldnv 
from the saiface without tranafixion. The point of the knife is entered 
at the aide, about two inches below the tibial tubercle, and carried acnw* 
the front of the leg, describing an anterior curved flap rather longer than, 
and of Ihe exact width of, thehalf diameter of the limb. Thia is dissected 
* ' BriUih Uedicsl JoDnul,' AprU, 1SS4, p. iia 
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tben divided traaBTeiBel;, direct to tlie bones. Ttie bonee are then equally 

Onal Ampxttation tkrrmgh the Calf- — " An otaI incinion is nude in [he 
direction ghown in flg. 93, tbrou^h skin and fat ; tliese are tlioniughl; 
dnwa luck ; the incieioa ie carried apxards obliguel; through the gas- 
trocoemius to the bones, bo fts to make a posterior flap ; this being well 
_..ii.a — .. '—'—% soft parts around and between the bonei an 




divided ; lastly, the boaea are Wwo through. The inUgnments are broaght 
together in a transverse line. The objection Co this method is, that (rom 
retraction, of the muscles in the posterior flap, the front edge of the 
cut tibia may be left liare, and become uecrosM, or give rise lo a tsnder 
Btomp."t 

An^Mitation of Ihe Leg by lingle flap Operation, at practUed 6v Sir W. 
FerffUHon.—" The heel of the iostrnment should be laid on the side of the 
leg farthest from the surgeon, and the blade should then be drawn across 
the front, cutting a semilunar flap of skin, until its point comes opposite to 
where the edge was first laid on ; without raising the instrument, trans- 
fixion should next be made behind the bones (fig. B4), and the rest of the 
proceedings conducted as in other instances." X 

Circular ampvtalioti of Ihe leg is only applicable to the calf. 

Diiarticviatyan <jf the Foot at tie Ankle-joint. [Syme'i Amputation.) — 
The foot being held at a right angle to the leg, the point of the knife is 






:Ucal Suigpry/ p. 4J 
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introduced immedUtel^ below tlie mkUeoUr projectioD of tiie flbnlx, 
nUieTDWrer its poBteiior than anterior ed^ and then csrried kkMS the 
' *« the inner aide of the ankle, irhere it (enninatea at the pcdnt Moetly 




Rg.M. 
Tlie extremitiet of the incision thns formed are Uien joined bf another 
-...-_ . — .. _. .i_ !,i_i ,o_ n^^ i^^ operttar noxt proceeds to de- 
puipoae, having placed the fingers 



pa«ias in front of the joint (fig. BSJ. The operator noxt proceed! 
uchlfe flap from the bone, uid foithie ■"""' ' ■ ■■ 




of Ub left hand over the prominence of the ot mint, and inaerted (ha 
point of his thamb between the edgea of tiie planlar incision, gnidei the 
koife betireeD the bane and the nail of the tbumb, taking great care to cat 
pantUel with Oie bon«^ and to avoid acoiing oi laceiatiDn of the int^> 
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ments. He then Qpens the joint in front, carries the knife outwards and 
downwards on each side oi the astragalus, so as to divide the lateral 
ligaments, and thus completes the disarticulation. Lastly, the knife is 
carried round the extremities of the tibia and fibula, so as to afford room 
for applying the saw by means of which the articular projections are 
removed, together with a thin connecting slice of bone covered by carti- 
lage. Tne vessels being then tied, and the edges of the wound stitched 
together, a piece of wet lint is applied lightly over the stump, without any 
bandage, so as to avoid the risk of unaue pressure in the event of the 
cavity becoming distended with blood, which would be apt to occasion 
sloughing of the stump.* 

Amputation through the Tarsus, (Choparfs Operation,) — " In the first 
place, the articulation of the cuboid with the os calcis (which lies about 
midway between the external malleolus and the tuberosity of the fifth 
metatarsal bone), and that of the navicular with the astragalus (which will 
be found just behind the prominence of the navicular bone in front of the 
inner ankle), must be sought for, and a semilunar incision be made, across 
the dorsum, from one to the other. The flap of the skin being turned, the 
internal and dorsal ligaments that connect the navicular to the astragalus 
are to be divided with the point of the bistoury, recollecting the convex 
shape of the head of the latter bone. The ligaments connecting the os 
calcis and cuboid are next divided ; and, lastly, a flap is to be procured 
from the sole of the f oot."t 

Amputation of all the Metatarsal Bones, {Bey's operation^ cu described hy 
himself,) — " I made a mark across the upper part of the foot, to point out 
as exactly as I could the place where the metatarsal bones were joined to 
tiiose of the tarsus. About half an inch from this mark, nearer the toes, 
I made a transverse incision through the integuments and muscles covering 
the metatarsal bones. From each extremity of this wound I made an 
incision {along the inner and outer side of the foot) to the toes. I re- 
moved all the toes at their junction with the metatarsal bones, and then 
separated the] integuments and muscles forming the sole of the foot from 
the inferior part of the metatarsal bones, keeping the edge of my scalpel 
as near the bones as I could, that I might both expedite the operation and 
preserve as much muscular flesh in the flap as possible. I then separated 
with the scalpel the four smaller metatarsal bones at their junction with 
the tarsus, which was easily effected, as the joints lie in a straight line 
across the foot. The projecting part of the first cuneiform bone which 
suppoHs the great toe I was obliged to divide with a saw." 

To avoid uie difficulties of disarticulation, Skej recommends cutting 
off the head of the second metatarsal with a pair of pliers. Baudens, 

• • Principles of Surgery,' Syme, p. 166. 
t Draitt's 'Surgeon's Vade Mecam/jp. 752. 
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Ga^rin, and others^ approve of sawing all the bones across in the line 
desired.* 

Removal of Metatarsal Bone of great Toe, — '*The point of a strong and 
broad bistooiy should be entered on the dorsam of the foot over the inter- 
space between the first and second metatarsal bones, as far back as pos- 
sible ; it shoold then be carried forwards npon the ball of the great toe, 
to a point opposite to the web between the toes, and thence made to sink 
into the sole of the foot in a line parallel with the oater margin of the 
bone; the flap thus formed should be dissected back, its plantar aspect 
being kept as thick and fleshy as possible. The surgeon next passes the 
knife between the first and second metatarsal bones, and cute directly 
forwards through the centre of the angle between (he great and the 
second toes. In doing this, care must be taken that the edge of the knife 
is not directed too much towards the metatarsal bone of the great toe, 
lest it hitch against one of the sesamoid bones. The surgeon next seizes 
the extremity of the toe, and, pressing it well inwards, passes the point 
of the bistoury deeply into the angle of the wound, where, by the ^vision 
of some tendinous and ligamentous fibres that constitute the key of the 
joint, he opens the articulation, and detaches the bone by lightly touching 
its ligamentous attachments. 

" When the bone is to be partially removed, the operation must be per- 
formed in the same way ; the incisions, however, not being carried so far 
backwards."! 

Removal of Metatarsal bone of little Toe, — " This is best done by entering 
the point of the knife just behind the tubercle of the bone, carrying it 
forwards and inwards in the line of its articulation with the cuboid, to the 
centre of the fourth digital interspace, and thence forwards to the web of 
the toe ; the knife is next carried round the plantar surface of this, the 
incision being continued obliquely into that which has been made on the 
dorsum of the foot. The small flap thus formed is well dissected down, 
the knife passed round the under surface of the bone, and the joint opened 
by the toe being forcibly drawn outwards, and its ligamentous connection 
lightly divided.^ 

Amputation of Distal Phalanx of great Toe, — When possible, a long flap 
should be made from the plantar surface, by laying the edge of the knife 
over the dorsal aspect of the joint, cutting through it, and turning the 
edge of the knife round close to the bone, so as to cut out a long flap 
from the ball of the toe. 

Amputation qfa single lesser Toe, second, third, or fourth. — " This opera- 
tion is exactly on the same principle as that described for amputation of a 
whole finger, but it should be remembered that the metatarso-phalangeal 



• Beir* • MtinnAl of Operative Surgery," p. 70. 
t Erlchsen'B ' Sdenoe and Art of burgery,' vol. i., 



p. 45. t Ibid., p. 48. 
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joint is more deeply situated in the soft parts than is the metacarpo-^iha- 
langeal ; and thus the commencement of the elliptical incision which is to 
surround the base of the toe must be proportionally higher up. On the 
other hand, as it is very important to avoid as much as possible any cica- 
trix in the sole of the foot, the plantar end of the incision need not be 
carried to a point exactly opposite the one from which it set out, but it 
will be sufficient if it reaches the groove between the toe and sole."** 

TeaVs Operation {Amputation). — This plan of operation Mr. Teal intro- 
duced ^*to procure a more useful stump, and in the hope of somewhat 
diminishing the mortality of the operation. It is proposea to amputate by 
a long and a short rectangular flap, the long flap loloing over the end of 
the bone being formed of parts generally devoid of large blood-vessels and 
nerves, whilst those important structures are contained in the short flap. 
The size of the long [flap is determined by the circumference of the limb 




Fig. 06. 



at the place of amputation, its length and its breadth being each equal to 
half the circumference. The long flap is therefore a perfect square (ng. 96), 
and is long enough to fall easily over the end of tne bone. In selecting 
the structures for its formation, such parts must be taken as do not contain 
the larger blood-vessels and nerves. A flap so formed will be for the most 
part anterior in position as far as regards the general aspect of the body, 
but superior when the patient is in we recumbent position, as during the 
after-treatment The snort flap, containing the chief vessels and nerves, 
is in length one-fourth of the other. The flaps being formed, the bone 
sawn, and arteries tied, the long flap is folded over the end of the bone; each 
of its free angles is then fixed oy sutures to the corresponding free axiygle of 
the short flap. One or two more sutures complete the transverse line of 
union of the flaps. At each side the short flap is united to tiie corresponding 
portion of the long one by a point of suture, and one suture more unites the 
reflected portion of the long flap to its unreflected portion. Thus, the 
transverse line of union is oounaed at each end by a short, lateral line at 
right angles to it."t (Fig* d7). 

* Bell's * Manual of Surgical Operations/ p. 66. 
t Tealc on ' Amputation,' p. 8. 
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Pirogoff*9 Ampuiation. — " The operation is performed in the following 
way : — An incision is carried across the sole of the foot from one malle- 
olus to the other. This incision must not be made directly transvertge to the 
foot, but should incline forwards obliquely, so that the centre of the incision 
in the sole may be at least an inch in front of a line drawn across from the 
tip of one malleolus to the other. The flap thus traced is dissected for 




Fig. 97. 

about two lines. Disarticulation of the astragalus is then effected in the 
UBual way by an incision across the front of the foot. A narrow ampu- 
tating or a Butcher's saw is now applied to the upper and back part of the os 
calcis behind the astragalus, and the bone is cut obliquely downwards and 
well forwards ; the malleoU are then removed, and a thin slice of the tibia, 
with the articular cartilage, taken off. The opposed osseous surfaces must 
then be accurately adjusted, the moveable flap well supported by a broad 
strip of plaster, and the limb laid on the outer side, with the knee placed 
so as to take off the tension of the tendo-Achillis."* 

This amputation has been objected to by many on account of the lia- 
bility to recurrence of disease in the portion of tue os calcis. It has cer- 
tainly not been successful with army surgeons. Mr. Bryant looks upon the 
operation "as a very excellent one; it ought always to be preferred to 
Byrne's when the os calcis is sound. Should the bone be found to be bad 
at the time of the operation, it must be taken away, the operation being 
made into a Sym^'s ; but when the bone is good, it appears to be a grave 
error to take away what makes so good a point of support to the body."t 

* Erichsen's 'Sclenoe and Art cfBm^ij* vol. i., p. 49. 
f Bryant's • Practice of Surgery/ p. 1064. 
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EXCISION. 

Exddon of ike Head of the ffttmerua. — ^This operation may be performed 
in several different ways : they consist of a single vertical incision, and its 

modifications of | and | shaped ones ; also the flap operatioB of ^ 

shape. Larrey recommended the single long incision, extending in a line 
from the acromion, through the fibres of the deltoid, for abont four or five 
inches. This operation is thus described : — ** The patient lies on the side 
opposite to the affected or injured limb. The surgeon then enters the knife 
a littie to the outside of the coracoid process, and carries it downwards and 
outwards for about five inches, cutting down to the bone. He Uien cuts 
across the capsule any adhesions that mav exists and tiie attachments of 
the muscles inserted into the tubercles of the humerus. The assistant who 
has charge of the limb, facilitates this part of the operation by drawmg it 
well across the chesty and pushing the head of the bone backwards and 
tiltii^ it outwards, so as to cause it to project. The surgeon, carefully 
deanng it all round, has the soft parts w^l retracted, and then, t^dking the 
limb in his own hands, pushes the nead of tiie bone out of the wound, so as 
to admit of the easy application of the saw by which it is removed."* 

Mr, Hamilton remarks on this subfect : — " In gun-shot or other comminuted 
fractures of the head of the humerus, demanding ex-section, the surgeon will 
find it necessary, in general, to make for himself a larger opening tiian the 
single longitudinal incision will furnish. It will be necessary, then, to make 

an oval or y -shaped incision, so as to form a flap, having its base upwards."! 

Guthrie considers that in doing this operation, in cases of some stuiding, 
he prefers a short crescentic flap bv an incision across the anterior part of 
the shoulder, as in the operation of amputation, which on being turned up 
leaves the joint exposed. The ed^e of the knife being applied to the head 
of the bone in a line below, but immediately under the acromion process, 
divides the capsular ligament, and with it the Ions tendon of the biceps, on 
which the arm drops from the socket or glenoid cavity, and allows the 
finger to be introduced, when the three muscles inserted into the great 
tuberosity maybe cut through, and the subscapularis, inserted into the 
small tuberosity, will also be divided.^ 

Sir William Fergusson is of opinion that the surgeon should not limit 

* Eiichsen's ' Sdenoe toid Art of Surgery/ vol. ii., p. 184. 
t Hamilton's * Military Surgery,' p. 503. 
t ttuthrie'i * Oommentaries/ p. lis. 
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himself to one mode of procedure, but should rather, trusting to his ana- 
tomical and manipulative skill, adapt his measures to the peculiarities of 
the case. He recommends the adoption of a plan similar to that originally 
followed by Morel. The patient being seated or laid on his back, an 
incision should be made with a strong bistoury, commencing opposite the 
coracoid process, and ending about an inch behind and below the root of the 
acromion. It should be semilunar in shape. The extreme convexity should 
be about four inches under the acromion, and thus the greater portion of 
the deltoid will be included in this flap. The skin and deltoid being 
divided, the flap should be drawn upwards, a few touches of the knife 
bein^ sufficient to separate the loose connections of this muscle. A bold 
incision should next be made through the tendons attached to the tuberosi- 
ties of the humerus, dividing them and the capsule at the same time to 
such an extent as to permit the head of the bone being turned out by a 
slight twist. This part should then be laid hold of with the lion forceps 
by the surgeon or an assistant, and hdd steady whilst the saw is used to 
separate as much as may be necessary. If the operation is done for a 
shattered bone, its head cannot be thrust out like the end of a lever, as thus 
directed ; and therefore the surgeon must make use of his fingers or any 
convenient hook or forceps to enable him to raise the fragments.* 

Excision of the Clavicle, — It maybe necessary to remove this bone wholly 
or partiallv, and to perform the operation it is necessary to make a free 
incision along its whole length ; it should then be disarticulated or sawn 
through at its acromial articulation and dissected out from without in- 
wards, the sternal end being forcibly twisted outwards and all attachments 
carefully cut, great care being paid to the numerous small veins in this 
position. 

Excision of the Scapula {Svme's operation), — Make an incision from the 
acromion process transversely to uie posterior edge of the scapula, and 
another from the centre of this one directly downwards to the lower angle 
of the bone. The flaps formed bein^ reflected back, separate the scapular 
attachment of the deltoid, and divide the connections of the acromial 
extremity of the clavicle. The division of subscapular artery will cause 
a great gush of blood, but it should be caught and secured without delay. 
The joint and arofmd the glenoid cavity should next be cut into, and 
finger hooked under the coracoid process, so as to facilitate the divison of 
its muscular and ligamentous attachments ; and then, by pulling back the 
bone with great force by the left hand, the remaining attachments should 
be divided with rapid sweeps of the knife. 

Excision of the Elbow-jotnt may be performed in three different ways — ^by 

a simple longitudinal incision, or by the p-| or U^ The longitudinal is 

* Fergasson's * Practical Surgery/ p. 274. 
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the most simple ; but if it does not give sufficient room for clearing the bones, 
it may be formed into the p-* by a transverse incision directly across Hie 
end of the olecranon to the outward side of the joint. 

Should the perpendicular incision be selected, it must be of sufficient 
length to allow of the sides bein^ well apart. The bones should be fairly 
exposed and cleared to the inner side of the joint. In carrying the incision 
in this direction, Erichsen recommends that ** the edge of the knife should 
always be kept against the bones, and their sinuosities closelj followed, so 
that the ulnar nerve, being dissected out from behind the mner condyle, 
may escape injury. If the incision be properly planned, and the knife 
kept in contact with the bone, the nerve ought not to be exposed during 
the operation, more particularly as it is usually imbedded in a quantity of 
plastic tissue. When the posterior part of the joint has been laid bare in 
this way, the knife shoula be carried round the tip of the olecranon, and 
the process removed with cutting pliers. By forcibly bending the joint, 
pushing the forearm upwards, and lightly touching the ligaments with the 
point of the knife, the interior of the articulation will be fully exposed. By 
means of a small narrow saw the articular end of the humerus is separated 
from the rest of the bone ; the upper end of the ulna and the head of the 
radius may either be removed in the same way or by cutting pliers." 

After the operation, the limb should be laid upon pillows nearly in the 
extended position, so that the cut portions of bone may be closely approxi- 
mated to one another; or Esmarch's splint may be applied, which has 
already been described (fig. 76). 

Excision of the Wrist. — This operation is not in much favour with mili- 
tary surgeons. It may, however, be performed in several different ways. 
In disease, the presence of sinuses on the surface may be taken advantage 
of and followed up, giving sufficient opening between the extensor tendons 
and the bones. 

Sir W. Fergusson recommends that incisions be made chiefly behind or 
at the sides, the parts in front being too important to be interfered with. 
He is of opinion that the operation may be most efficiently performed, and 
with the best prospects of a satisfactory result, by making a single incision 
along the ulnar side of the joint.* 

Excision of the Carjml Ends of the Bones of the Forearm, — Mr. Skey 
recommends the following operation : ^* The joint is exposed on the dorsal 
surface by two lateral incisions of two inches in length, united by a trans- 
verse line made below the projecting bone. The &ps being raised, the 
tendons are exposed, and should be separated from the radius by a knife 
passed underneath them in forcible extension of the hand backwards. 
Along this line the fine blade of a metacarpal saw may be readily passed, 

* Fergusson'B ' Practical Surgery/ pp. 263, 264. 
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which, being jointed at the point can be fixed to its back af t^ passing 
across the tendon. The blade ox a knife passed half an inch under the 
radial artery will protect it from injury."* 

Professor Lister has adopted a method for excision of the torist which has 
nven satisfactory results, and which Mr. T. Holmes describes as follows : — 
"An incision is made commencing in front over the second metacarpal 
bone, internal to the tendon of tiie extensor secundi intemodii pollicis, and 
running along the back of the carpus, internal to the same tendon, as high 
as to the base of the styloid process of the radius. The soft parts, including 
the extensor secundi mtemodii, and the radial artery, being cautiously 
detached from the bones external to this incision, and tne tendons of the 
radial extensors of the wrist being also severed from their attachments, 
the external bones of the carpus will be exposed. When this has been done 
sufficiently, the next step is to sever the trapezium from the other bones 
with cutting pUers, in o^er to facilitate the removal of the latter, which 
should be done as freely as is found convenient. The operator now tuma 
to the ulnar side of the incision, and cleans the car[>al and metacarpal bones 
as much as can be done easily. The ulnar incision is now made. It should 
be very free^ extending &om about two inches above the styloid process 
down to the middle of the fifth metacarpal bone, and lying near the anterior 
edge of the ulna. The dorsal line of this incision is Uien raise^ along 
with the tendon of the extensor carpi ulnaris, which should not be isolate 
from the skin, and, should be cut as near its insertion as possible. Then 
the common extensor tendons should be raised, and the whole of the pos- 
terior aspect of carpus denuded, until the two wounds communicate ^oite 
freely together ; but the radius is not as yet cleaned. The next step is to 
clean the anterior aspect of the ulna and carpus, in doing which the pisi- 
form bone and the hooked process of the unciform are severed from the 
rest of the carpus, the former with the knife, the latter with the cutting 
pliers. In cleaning the anterior aspect of the carpus, care must be taken 
not to go so far forwards as to endanger the deep palmar arch. Now, the 
ligaments of the internal carpal bones being sufficiently divided, they are 
to be removed with blunt bone forceps. Next the end of the ulna is made 
to protrude from the incision, and is sawn off, as low down as is consistent 
with its condition, but in any case above its radial articulation. The end 
of the radius is then cleaned sufficiently to allow of its being protruded 
and removed. If this can be done without disturbing the tendons from 
their grooves, it is far better. The operator next attends to the metacarpd 
bones, which are pushed out from one or other incision and out off with 
the pliers so as to remove the whole of their cartilage-covered portions. 
The trapezium bone, which was left in the early stage of the operation, is 
now carefully dissected out, so as to avoid any injury to Uie tendon of 

* Skey'i • Operative Sareay,' p. 392« 
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the flexor carpi radialis or to the radial artery, and the articular surface of 
the first metacarpal hone is then exposed and removed. Lastly, the carti- 
laginous portion of the pisiform hone is taken away ; hut the nonarticnlar 
part is left behind unless it is diseased,, in which case it should be removed 
entire. The same remark applies to the hooked process of the unciform. 

** In order to ensure motion, particularly in the fingers, passive move- 
ments should be performed from a very early period uter the operation. 
For this purpose, Mr. Lister places the limb on a splint with the palm of 
the hand raised oy a large we^^ of cork^ fixed below it ; bo that the joints 
of the fingers can be moved without taking the limb off the apparatus "* 
(fig. 98). See £smarch*s splint for excision of the wrist (fi^. 77|. 

Excision of the Hip, — This operation may be performed by mcisions of such 
shapes as may suit the surgeon*s convenience for removal of the damaged 
bone ; and in the event of the injury being from a gun-shot, there will 




Fig. 98. 

be an open wound which may be extended. There are, however, certain 
methods laid down by different authorities. Professor Gross prefers a 
semilunar flap of the gluteal muscles with the convexity downwaids. This 
plan of incision, he considers, has the advantage, not onlv of allowing free 
access to the joint, but also of affording a ready outlet lor the discharges. 
Tlie superior extremity of the femur being thus exposed, is thrust out of 
t^e opening by carrying the limb across the sound one, rotating it inwurds, 
and tnen pushing it up, when it is to be divided by means of a narrow saw. 
The great trochanter, however sound, should always be Included in the 
operation, otherwise it will be sure to. interfere more or less seriously 
with the healing process by projecting into the wound, and obstructing 
discharge.! 

Mr. Skey describes two methods for excision of the head of the femur : 
the anterior and posterior. The former may be here described, the latter 
differing but little from others. The situation of the femoral artery being 

• Holmes's • System of Surgery/ vol. v., p. 681. 
t Gross's ' System of Sorgeiy,' vol. U., p. 1102. 
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marked in ink by an external line, a straight incision is made from about 
an inch below the trochanter maior, along the line of the neck towards the 
acetabulum, stopping short of the nerves by at least half an inch. The 
neck being bared, and capsule opened, the operator will be able to ascertun 
the extent to which he can command the part to be removed. If necessarv, 
a second incison may be made backwards across the neck of the bone. Mr. 
Skey gives preference to the posterior operation, which is safer and easier 
of execution.* 

Sir William Fergnsson remarks on this operation : ** Lake resection of the 
head of the humerus, many different methods of exposing the upper end of 
the femur have been recommended. He holds the opinion that a knowledge of 
anatomy will best enable the surgeon to suit the proceeding to the peculiar 
features of each case. It would be folly to make a larger wound than is 




Fig. 99. 

required for the due performance of the operation ; and as long as the 
operator limits himself — in front, so as not to meddle with the branches of 
the crural nerve, or endanger the femoral arteries ; and behind, so as to 
protect the sacro-sciatic nerve — ^it seems to him of little consequence 
what lines are cut on the surface. A straight one will, he believes, answer 
in general, but, with the views inculcated, it matters not what shape the 
flaps may be." 

Many splints have been designed for the after-treatment of excision of 
the head of the femur. For permanent hospitals, Mr. Sayer*s splint (wire 
breeches f) is perhaps the best ; but for field hospitals, where appliances 
may have to he extemporised, fig. 99, which is similar to Mr. Enchsen's 
appliance, seems well adapted, and can be easily made. To secure quietude, 
a certain amount of extending force, and straightening the limb should be 
the surgeon*8 aim. 

Sir W. Fergusson recommends that the extension should be made from 

• Skey's *OperatiTe Surgery,* p. 394. 
t ' British Medical Journal,' July, 1871. 
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the opposite thigh, round the upper part of which a socket is fixed, to which 
the band is attached. The splint being bracketed, dressings can be applied 
with ease, and extension made by means of a weight. . 

Excision of the Knee. — In excising the knee-joint for gun-shot injuries, 
the army surgeon may be able to take advantage of a wound sdready exist- 
ing in forming his incisions, instead of adhering to any plan of incision as 
laid down in civil practice. He has, however, many plans to select from : 
such as the straight transverse incision ; two parallel incisions, one on each 

side of the patella ; an U shaped incision ; a horse-shoe incision ; or, as Mr. 

P. Watson recommends, ** a semilunar incision, raising a long fiap from the 
ant^OT surface of the articulation."* 

Mr. Holmes describes an operation which appears to the writer to have 
many advantages ; it is as follows : — "An incision should be made from the 
back part of one condyle to the back part of the other, passing across the 
front of the limb below the patella, and slightly convex downwards. It is 
seldom necessary to make any other incision in the skin ; but if there is 
much thickening about the soft parts, perpendicular incisions may be made 

at the ends of this, so as to form the UJ shaped incision, which used always 

to be employed in this operation. The ligamentum patella is to be divided 
in the first incision ; then the soft iparts are to be thrown back from the 
patella and the end of the femur, and the patella is to be removed. The 
joint is now to be freely opened by cutting at the sides of tiie condyles, so 
as to sever completely both lateral ligaments ; and then l^e knife is 
to be carried round the posterior surface of the end of the femur, care 
bein^ taken in doing this to thrust the femur out of the wound as much as 
possible, by an assistant forcibly flexing the limb, and to keep the edge of 
the knife directed towards the bone, and guided by the finger, so as to avoid 
the popliteal artery, which here is separated from the bone only by some 
fat and loose tissue ; and in sawing the bone, it may be advisable, if the 
femur have not been very completely cleaned, not to pass the saw entirely 
through the osseous tissue, but rather to break than cut the outer lamella at 
the back bv using the saw as a lever. The end of the femur having been 
removed, the head of the tibia is to be cleaned and sawn horizontally, care 
being taken in young persons to keep close below the cartilaginous surface, 
so that the epiphysial line be not interfered with. 

" In cases where there has been no dislocation, nor much alteration in the 
shape of the bones from previous disease, there is now usually no impedi- 
ment to placing the limb in the straight position, with the bone in accurate 
adjustment. Otherwise they must be adjusted by taking off successive 
pieces from the end of the femur or tibia (if possible without going beyond 

* Watson on ' Excision of the Knee-joint,' p. 74. 
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the epiphYBis) ; and in cases of old dislocation it is often necessaiy to sever 
some of the hamstring tendons. 

"The parts should, in all cases, be adjusted in perfect position upon a 
splint, and the bandage firmly applied before the patient is moved or 
allowed to recover from the chlorozorm. If the femur appears at all promi- 
nent, a stout splint should be applied in front in order to counteract the 
tendency of the leg to gravitate backwards (which is also assisted by the 
action of the flexor tendons) ; and it is at any rate a useful precaution to 
apply a long side splint to the outer side of the limb, whidi can be discarded 
after the first few days, if it appears superfluous." Mr. Holmes has found 
much comfort to the patient from suspending the whole apparatus in a 
'^ Salterns swing." He uses splints which are interrupted and bracketed with 
iron at the seat of operation, so as to give access to the wound.* 

Numerous splints and plans of dressing have been designed for the after- 
treatment of excision of the knee. Mr. Butcher recommends a box 
splint ; though inferior to apparatus now in use ; this surgeon has turned 




Fig. 100. 

out many good cases with it. "It consists of two side splints, the outer 
one extendmg from the axilla to below the foot, the inner from the groin 
to below the foot and attached to a back piece. The sides are on hinges, 
so as to admit of letting down for dressing" ^fig. 100 ).t This splint nas 
been objected to on account of its being ox wood, and absorbing the 
discharges ; it is also very cumbersome, and cannot be swung ; and in 
order to get at the sides of the wound, a portion, if not the entire retentive 
apparatus, must be undone.^ However, being easily constructed, it appears 
wm adapted for active service. 

Mr. P. Watson has designed a splint for excision of the knee, wluch has 
received wide reputation. " It consists of two jMirts — 1. A supension-rod, 
made of iron, about the size of No. 5 of trade wire ^auge ; 2. A modelled 
Gooch splint, long enough to extend from tuberosity of the ischium to 
beyond &e heel. 

• Holmes's • System of Surgery/ voL v., p. 699. 

j- Batcher's 'Curative and Conservative Surgery/ p. 141. 

t Swain on * Iqjuriies «od Dinome'of the Ene»>joint»' p. 81. 
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" Ilia SDEpearion-rod extandg from Uie groin to the extrwnidea of the toM, 
•nd U bent to the ouUioe of the limb, deputing from it only in Che litua- 
tion of the exciaion, where it forms a bow oi aicb. To the upper lurfAae of 
tJie rod are attached ooe oi more hooka br which the BDapenaion ii effected 
(flg. 101). 

"The Gooch apliiit ahouldnot be made too wide, aod should certunly oot 
BUTTOnnd the thigh sod leg to more than two-tfairde of their circumference. 
It ihonld be scooped awaj li^rallj, at a put corresponding to the site of 
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n|. 101 — Posterior " Qoocb " ipUnt of onUnur (or 



^AIlernulTe form 



tbe eKcisiou, and should hare an aperturs cut coTrespooding to tjie tendo- 
Achillis and heel (figa. 102, 108). The inferior eitiemityof the splint is thus 
of a horse-Bboe or stirrup shape, and admits of the ankle and foot beine 
supported by the lateral noras ot the splint, as they fold on each side or 
the malleoli, without the risk of inordinate pressure being made upon the 
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tuberosity of the os calcis. In application, the limb is first laid and 
carefully adjusted upon the posterior splint, which should preliminarily 
be padded with lint, and covered with gutta-i>ercha tissue or hot paraffine, 
in the situation which corresponds to the site of operation. The iron 
rod is then placed in front, and folded lint laid between it and the 
limb at the groin (where the rod terminates above), at the upper part of the 
tibia, and at the bend of the ankle. These two parts of the apparatus are 
then retained in contact with the limb by means of an open- wove roller 
bandage applied £rom the toes upwards, the site of the incision alone being 
left uncovered. The whole is then rendered immovable by means either of 
plaster of Paris applied by the hand, of a consistence like thick cream, or of 
paraffine, which, having been rendered temporarily liquid b^ heat, is applied 
by a large painter's brush. When the application has solimfied, the patient 
may be removed to bed, and the limb suspended from Salter's swmging 
cradle, or from the roof -bar of the common iron-wire cradle employed to 
support the weight of the bedclothes."* 

Mr. Butcher performs the operation with the L-] incision, and recom- 
mends that the perpendicular strokes be placed well back, so as to allow all 
fluids and discharges to drain oft ; and adds that they are far more effective and 
safer than any opening made in the popliteal space. The patella should be 
taken away in all cases, whether diseased or not All bleeding vessels should 
be tied, or any that have sprung and retracted should be drawn out and 
secured. Whue the patient is yet on the operating-table, the limb should 
be placed in the horizontal position, either by gentle and steady traction, 
combined with pressure of the cut surfaces of the bones backwards, or, if 
necessary, the division of the hamstring tendons. 

Durinjg the adjustment of the bones, great caution should be exercised 
that their surface be throughout their extent in contact, and that no soft 
parts intervene. The limb should not be disturbed for several days. In 
cases where large abscesses form in the vicinity of the excised joint, or up 
along the thig^ Chassaignac's drainage tubes may be used with the best 
possible hopes of success. The free administration of stimulants is im- 
peratively demanded in all cases of excision, regulated to a certain extent 
Dy age^ sex, temperament, and habitf 

Excision of the Ankle. — For removal of the entire joint Mr. Handcock 
devised the following method : '^ The foot is first laid on its side, and an 
incision is made over the lower three inches of the posterior edge of the 
fibula. When it has reached the lower end of the malleolus, it forms an 
angle, and runs downwards and forwards to within about half an inch of 

• 'Excision of the Knee-jofnt.' by P. Heron Watson, M.D., pp. 18, 19 
t Butcher's 'Operative and Conservative Surgery/ p. 168, 169. 
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the base of the outer metatarsal bone. The angular flap is reflected for* 
wards ; the fibula, about two inches above the malleolus, is sufficiently 
cleared of soft parts to allow cutting forceps to be placed over it ; and the 
bone is then nipped in two and carefully dissected out, leaving the pero- 
neus longus and brevis tendon uncut. The foot is now to be turned over. 
A similar incision is made on the inner side, the portion on the foot ter- 
minating over the projection of the inner cuneiform bone. The flap is to 
be turned back, and the sheaths of the flexor digitorum and posterior tibial 
tendons exposed, the knife being kept close 
to the bone, avoiding the artery and nerve. 
The internal lateral ligament is then to be 
severed carefully close to the bone; and 
now the foot is twisted outwards, and the 
astragalus and tibia will present at the 
inner wound. A narrow-bladed saw^ put 
in between the tendons into the mner 
wound, projects through the outer. The 
lower end of the tibia, then the top of the 
astragalus, may be sawn off in a proper 
direction. The only vessel that may re- 
quire tying is one of the lower branches 
of the peroneal artery. The wound may 
be closed with sutures, except that part 
opposite the breach of osseous matter ; the 
leg and foot placed on a splint with foot- 
board, and cold water applied." * 

Mr, Guthrie recommends the following 
method for excision of the ankle : " Begin 
the incision behind the external malleolus, 
an inch and a half above its lower ex- 
tremity, and carry it downwards and then 
forwards across the front of the ankle- 
joint Cfig. 104), then under the internal 
malleolus and upwards, close behind the pig. 104. 

process, Hie extent of an inch and a half ; 

this incision should merely divide the skin, and should not, on any 
account, wound the subjacent parts. Raise the flap thus made, and, placing 
the leg on its inside, detach and turn aside the peronei tendons from the 
groove behind the external malleolus. Cut through the external lateral 
ligaments of the ankle-joint, keeping the knife close to tiie end of the 
fibula ; then with the large bone scissors, or nippers, cut through the fibula 

* Holmes'i * System of Surgery/ toI. t., p. 712. 
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from one-half to three-quarters of an inch above its junction with the 
tibia, and, after dividing the ligamentous fibres connecting the two bones, 
remove the malleolus extemus. Turn the leg on to its outer side, and cut 
through the internal lateral ligament close to the tibia, to avoid wounding 
the posterior tibkd artexr ; this will allow the foot to be dislocated out- 
wards, and the lower end of the tibia to be brought well out through the 
wound. An assistant keeping the foot and tendons out of the way, the 
lower end of the tibia is to be removed with a fine saw to the same extent 
as the fibula, or as high as the injury or disease requires. The articulating 
surface, or injured part of the astragalus, is then to be removed, after 
which the foot is to be returned to its proper position, and the cut surfaces 
of tiie tibia and astragalus brought into close approximation, and so kept 
by suture, strapping, and bandage. The limb is to be placed on an outside 
leg-splint, having a foot-piece to it." ♦ 

Excision of the Os Calcts. — '*The patient lying on his face, a horseshoe 
incision is carried from a little in front of the c^caneo cuboid articulation 
round the heel, alone the side of the foot, to a corresponding point on the 
opposite side. The elliptic flap thus formed is dissected up, &e knife being 
carried close to the bone, and the whole under-surface of the os ealcis ex- 
posed. A perpendicular incision, about two inches in length, is then made 
oehind the heel, through the tendo-Achillis, in the mid-line and into the 
horizontal one. The tendon is then detached from its insertion and the 
two lateral flaps are dissected up, the knife being kept close to the bones, 
from which the sof ( parts are well cleared. The blade is then carried over 
the upper and pos tenor part of the os ealcis, the articulation is opened, the 
interosseous ligaments are divided, and then, by a few touches wil^ the 
point, the bone is detached from its connection with the cuboid. This bone, 
together with the astragalus, must then be examined; and if any disease be 
met with, the gouge should be applied." f 

Exddon of the Astragalus, — "A curved incision should be made from one 
malleolus to the other, something like that made at the beginning of Syme^n 
amputation. The ankle-joint is then to be laid freely open, and the whole 
upper part of the diseased bone exposed. Then the ligaments connecting 
it to the scaphoid are to be severed, and the bone is to bs levered np, when 
the interosseous ligament connectixig it with the os ealcis will, if entire, be 
f dt) and can be r&Eulily divided. All that is then necessary to complete 
the operation is to clean the back part of the bone, which should be done 
with care, in order to avoid injury to the tendons and vessels which lie 
near it. 

" The bone might also, no doubt^ be removed by two lateral incisions 
similar to those nsed in excision of the ankle. This would avoid the injury" 

* Guthrie's ' Commentailes/ p. 91. 

t Ericbsen's ' Sdenoe and Art of Surgery/ vol. ii., p. 207. 
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to the tendons and vessels incidental to the above method ; but M'ould be 
more laborious.* 

Excision of other Tarsal Bones. — "No formal directions are required for 
excising^ the other tarsal bones. The soft parts are to be tibrown aside by 
crucial incisions, radiating from the sinuses which lead to the diseased 
bone, and the latter removed ; care being taken, in lUl cases where it is 
possible, to excise the whole bone with the articulating surface." f 

Professor Esmarch has desired a splint for the after-treatment of exci- 
sion or resection of the ankle-joint ; he found the great utility of such an 
apparatus for resection of the elbow- joint, and in consequence applied it to 
the ankle. 

It consists of a strong piece of iron wire placed in front of the limb, 
extending from the toes to the groin, and bent at convenient angles to suit 
the front of the ankle and the' knee, taking care that an arch is formed 
with it immediately above the seat of operation. Hooks should be formed 




Fig. 105. 

with the wire at either end, and two or three loose ones attached for the 
purpose of suspension (fig. 105). Underneath the limb should be placed a 
wooden splint, hollowed out and cut to an angle to correspond with tiie 
bend of tne Imee. Firmly secured to this is a loot-board, placed at right 
angles, which gives support to the foot, and forms a base for the plaster of 
Paris bandage (fig. 106). 

In using the apparatus the wooden splint should be most carefully 
cushioned and applied, especially about the heel and foot, where any undue 
pressure may be attended by most serious consequences. The plaster of 
Paris handle should then be applied i^ the usual manner, an opening 
being left at the seat of the wouna for the purpose of applying dressings. 
Fig. 107 represents the splint applied and suspended. 

Professor Esmarch says he has applied this apparatus in cases of resec- 
tion of the ankle-joint for six or seven weeks, and that the patients have 



* Holmes's 'System of Surgery,' vol. v., p. 721. 



t Ibid., p. 722. 
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never once had to Mmplajn of uhea or puns, and tliat the idvintiigeB of 
these Buepeiuion Bplints are so f^reat that he rBcommenda ihem moat 
eameatlv for war service, u well is is time of peace. 




Exation of Shu/ii of Long Botta. — Thie operation may be partial, oi it 
may be neceuaij to remove the irhDle bone. 
A> far aa practicable, the SDhperioBtea] operation nhonld be perfonned. 
■ nionntlon copied bsn Kimireti'* work on ' fltnrinlng,' p. 13*. 
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An incision suflSciently long to admit of the working of the chain-saw 
fihonld be made along the superficial aspect of the bone, when the perios- 
teum must be detached with the handle of the scalpd, raspatory, or chisel 
recommended by M. Oilier, or other instruments suited for that purpose. 
A chain-saw may then be passed under the bone, the shaft divided, and the 
separated portion, being seized with a strong forceps, carefully detached. 

The subperiosteal operation/or excisions and resections has been recom- 
mended by many in consequence of the bone being reproduced to some 
extent, and tendons and muscles detached entire from the bone. It, however^ 
has its disadvantage in being tedious ; the periosteum, too, is liable to slough. 
It is doubtful if the reproduction of bone is a benefit in resection of joints 
at least, and it is frequently difficult to remove the diseased bone without 
detaching the periosteum from the healthv. 

Excision of the Eye. — " When the eyeball has to be excised, it may be 
done thus : — The ^tient should be laid on the table with the face upper- 
most, and then, with a scalpel or bistoury, an incision should be made 
from the external commissure, half an inch beyond the margin of the 
orbit^ when the eyelids may be more completely opened by an assistant, 
especially if the skin be detached from tne bone above and below this 
wound ; next, the organ should be seized with a forceps " (with hooked ends 
to the blades), ** and then the point of the knife should be carried between 
the eyelids and the ball, so as to divide the conjunctiva ; when, by carrying 
it deeper, and moving the ornui from side to side with the instrument held 
in tilie left hand, the removal may be completed by dividing the muscles, 
optic nerve, and other textures. It will seldom happen that there is a 
difficulty or trouble in this proceeding ; and the hsmorrha^e will probablj 
be easily commanded by stuffing the orbit after the operation with chaxpie 
or lint. Afterwards^ caution must be taken to avert or subdue any high 
degree of inflammation, which, as may be readily perceived, must be more 
hazardous here than in many other regions. 

If the forceps, as above mentioned, " be not at hand, a single or double 
hook will answer the purpose, or a thread may be carried with a common 
surgical needle through the ball, by which the operator can move the part 
at will."* 

• ' A System of Practical Surgery,' by Sir W. Fergnsson, p, 47?, 
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AFFECTIONS OF STUMPS. 

Affections of stumps may be divided into primary and secondary. 

The primary consist in hsemorrha^e, spasm of the muscleSi excessive 
pain, undue inflammation, osteo-myelitis, and inordinate retraction of the 
soft parts exposing bone. 

The seconaary consist in necrosis, neuralgia, strumous degmeration, fatty 
degeneration, aneurismal enlargement of vessels, exfoliation of bone, con- 
traction of the tendons in the neighbourhood of the stump. 

With regard to the treatment of these affections, — 

a. Hamorrhage has been considered under that head, p. 201. 

b. Spasms of the muscles may be relieved by shifting of position, laying 
the hand lightly on the stump, or by the administration of anodynes. 

c. Excessive pain must be relieved by anodynes. 

eZ. Undue iv^mmation may be relieved by the application of cold, as 
from an irrigator, or by light warm poultices, application of leeches, and 
the administration of salines, care bemg taken not to induce vomiting or 
excessive purgation. 

e, Osteo-myelitis has been considered under that head. 

f. Inordinate retraction of the soft parts, exposing bone. Nothing can 
be done for this until the inflammation consequent upon the operation has 
subsided, when it will be necessary to open up the stump, and remove tiie 
exposed bone. 

f. Necrosis, The stump must be opened up, and bone removed high up. 
. Neuralgia. Soothing anodyne applications, such as opium, bellaaonna, 
or stramonium. 

1. Strumous degeneration. Secondary amputation may be advantageously 
performed. 

j. Aneurismal enlargement of the vessels is very rare. Mr. Cadge has 
reported one case of it. 

k. Eaifoliation of the hone. As little interference as possible, as in time 
the dead portion will be thrown off. 

I. Contraction of the tendons in the neighbourhood of the stump. If 
causing inconvenience, and giving annoyance, the tendons may be divided* 
m. Maggots in stumps have been already considered, p. 159, 
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HJSMOItRHAGE. 

The occurrence of h8emonrhM[e from wounds in war may be divided into 
primary or immediate, intermeoiate, and secondary. 

Some writers on military surgery are of opinion ihiX primary hamor- 
rhage to a dangerous extent is comparatively rare, ana it is generally 
admitted that few cases come under tne notice of surgeons on the field of 
battle ; this, however, may be in consequence of severe injuries to large 
arteries proving fatal almost immediately, and the sufferers do not then 
come under the notice or observation of the surgeon. Mr. Hamilton, of the 
U. S. A., remarks: "It is one peculiar feature of gun-shot injuries, that 
in proportion to the number and severity of accidents^ profuse arterial 
haomorrhage is rare. The wounds inflicted by the missiles employed are 
generally contused and lacerated, seldom incised ; and the same generiJ 
laws as to bleeding, which govern contused and lacerated wounds elsewhere, 
and from other causes, govern here."* 

I experienced only one fatal case from hsBmorrhaee among many 
wounded who came under my notice during the siege of Sevastopol and 
other services. A brother officer was wounded in the right axilla, aividing 
the axillary artery. The night was very dark, he was warmly cloUied, 
there were no lights to examine the nature of the wound, and he had to 
be carried a considerable distance before he could be attended to. On 
reaching the camp hospital, it was found the poor fellow had expired from 
hsBmorrhage. 

Dr. Valentine Mott is of opinion that many men perish on the field from 
hflemorrhage, or are so much reduced as to preclude all chance of recovery. 

Arteries, when wounded by extremities oeing torn off by round shot or 
shell, seldom bleed. Nature endeavours to establish a cure by the inner 
and middle coats of the vessel contracting, and subsequently by adhesive 
inflammation. 

When a larae vessel is only partially injured, the hemorrhage from it 
may prove fatal in conseouence of this contraction not taking place. 

IVottnded arteries may he secured by either cutting directly down on the 
wounded part and tying the vessel there, or by applying a ligature to both 
ends if it oe completely divided. 

Guthrie recommends that two great principles of surgery should be ob- 

* Hamilton's * Military Surgery/ p. 197. 
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served in cases of wounded arteries, and ought never to be absent from the 
mind of the surgeon : — 

1. ** That no operation ought to be performed on a wounded artery tmlets 
it bleed, 

2. '* That no operation is to be done for a wounded artery in the first 
instance, Jmtonthe spot injured^ unless such operation not only appears to 
be, but is, impracticable" 

He considers, that *' when the femoral artery has been fairly divided in 
the lower part of the thi^h, the patient has. in almost all the cases which 
have come under observation, either died witnout assistance, or the haemor- 
rhage has ceased spontaneously. Having been thus arrested for twelve 
hours, the efforts of Nature are usually sufficient to prevent its return from 
the upper, although not from the lower end of the vessel ; but then it is of 
venous and not of arterial colour. The great evil to be dreaded in such 
cases is not from hsemorrhage from the upper end of the divided artery, 
but from the lower, and from mortification of the foot.''* 

The greater number of competent authorities of the present day agree 
with Mr. Guthrie in his recommendation to cut down directly upon the 
wounded part of the injured artery, for the following reasons : — That the 
ligature of the main trunk at a distance above it would only stop the direct 
supply of blood to the limb ; but it would not interfere with the anasto- 
mosing circulation^ and blood would find its way to the distal aperture of 
the anery ; that it may not be possible for the surgeon to ascertain the 
exact artery the bleeding is coming from imless he looks for it, and in- 
stances have been known where main trunks of arteries have been tied, and 
the haemorrhage has been from some small vessel unconnected witii it. 
Stromeyer is of opinion that the plan of tying a wounded artery at the 
spot often does very well in minor vessels, but it often fails in the femoral 
artery. The large vein accompanying the artery has often been torn or 
bruised by the same bullet After tying the artery at the spot, the vein 
often becomes totally impervious, ana the haemorrhage recurs, or the limb 
becomes gangrenous. It may be proper, in some cases, to gain time by 
putting a ligature above the wounded spot ; before new haemorrhage occurs, 
the vem may have undergone a favourable change. In other cases it is 
better to amputate. 

It has been recommended that '^ in cutting down on a wounded artery, a 
large probe shoiUd be passed to the bottom of the wound, and, taking this 
as a centre, a free incision should be made in such a direction as may best 
lay open the cavity with the least injury to the muscles and soft parts. 
After turning out any coagula contained in, the wound, and clearing it out 
as well as possible, the injured vessel must be sought for." Great care 



* Guthrie's • Commentarie»,* pp. 193, 193. 
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should be obserred in ligatoring the yessel in consequence of the altered 
condition of the structures, from inflammation or infiltration. 

Wounds of arteries of neck should be cut down on, and the vessel tied as 
already described for wounds of arteries elsewhere ; but this is sometimes 
very difficult, especially after direct pressure has been applied to the injured 
part. The common trunk should then be tied. 

Velpeau, whose opinion Guthrie quotes with great satisfaction, says : 
*^ In hemorrhage from the neck, the mouth, the throat, the ear, or tlio 
Hkull, everythina should be done to reach the branch of the carotid which 
has been wounded, rather than the tnmk itself." 

Intermediary hannorrhage may occur some hours after receipt of wound, 
or as soon as the patient becomes warm, and reaction is completely esta- 
blished. 

Secondary hcemorrha^e may occur from the fifth to the twenty-fifth day 
after infliction of an injurv. 

It may be produced by local or constitutional causes, the former being 
any movement which ma^ disturb the wound or increase the rapidity of 
the circulation : as, for instance, transporting wounded too soon, whicn is 
sometimes unavoidable. 

The imperfect application of a ligature. 

By sloughing or ulceration of a large vessel. 

By projecting spiculas of bone injuring a vessel, which has taken place 
at a remote penod. 

B;^ peculiar hasmorrhagic diathesis^ which exists in some persons, but on 
service in the fleld g^eneridly- presents itself when the men are worn out 
by f at^e and privation ; this some authorities believe to be due to pyiemic 
poisomng, whether attended or not by phlebitis or thrombosis. 

Legouest remarks on this latter form of hfemorrhage : " Inasmuch as 
the troops are subjected to protracted hardships, so do their powers of 
resistance diminish. At the same time that the general healUi and consti- 
tution of the soldier are affected, his wounds heal less rapidly, or take on 
characters of a grave nature; operations become less sutcessful, and 
secondary lusmorrhages enter more into the non-success of surgery, prac- 
tised under circumstances becoming progressively more and more dis- 
advantageous." 

Stromeyer describes it as parenchymatous hcemorrhagey and considers 
the condition due to the entrance of air into the veins, and a stoppage of 
the larger veins by coagulation. 

Hamorrhage froni Stumps* — ^When hospitals are crowded and badly 
ventilated, luemorrhage frequently occurs from the face of stumps, giving 
rise to gr«At anxiety and trouble. This is no doubt due to constitutional 
debility, and will have to be treated accordingly. 

IlfemorrhajB^e occurring from stumps may take place a few hours after 
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the ligature has been applied ; about the period of Beparation of ligatoze ; 
and at any period after its separation. 

In the first instance it may occur from reaction or from disease of the 
arterial coats, giving a certain amount of warning by general oozing. 

When it occurs at a later period, it maj be from causes interfering with 
the formation of the coagula, or prodncmg ulceration of the coats, or the 
stump may be irritable and inclined to slough. 

The treatment of htemorrhaae from a stump at an early period must be 
prompt ; the maxim that held good in primary haemorrhage not to inter- 
lere with a vessel unless it bled, will not answer here. Bleeding having 
occurred more than once, active measures must be adopted. After having 
tried elevation of the stump, the application of tourniquet, pressure by 
means of bandaginjj; stump, so as to press the flaps together, and the ap- 
plication of cold, without checking the hemorrhage, it will be necessary to 
open the wound, and make a search for the bleeding vessel. 

It frequently occurs t±iat there is some diflSculty in isolating a bleeding 
vessel in a stump. It ma]^ then be secured bypassing a curved tenaculum 
through the tissues immeduately surrounding the vessel, and placing a strong 
ligature around the whole. It may also be secured b^ thrusting a needle 
armed with a ligature through the tissue in the direction of the bleeding 
vessel, and endeavouring to seize it along with the surrounding tissue. 

If the vessels are softened, and will not hold the ligature, success some- 
times attends the application of the solution of the perchloride of iron or 
the actual cautery. 

Should haemorrhage occur at a later period, when the li|[ature might be 
expected to come away, and the stump is irritable and indmed to slough, 
the surgeon may select one of the four following alternatives: Apply 
toumit^uet ; open up the stump and tie the vessels ; ligature the main 
artery immediately above the stump ; or tie the vessel hi^h up in limb at 
a distance from the stump. Mr. Guthrie remarks on this description of 
hemorrhage : " In irritable and sloughing state of stump, haemorrhages 
frequently take place from the small branches, or from the main trunks of 
the artenes in consequence of ulceration ; and it is not always easy to 
discover the bleeding vessel, or when discovered to secure it on the face 
of the stump ; for as the ulcerative process has not ceased, and the end of 
the artery which is to be secured is not sound, no healthy action can take 
place ; the ligature very soon cuts its way through, and the hemorrhage 
returns as violently as before, or some other branch ^ves way. Some 
surgeons," he says, ^'have, in such cases, preferred cutting downu;>on the 
l>rincipal artery of the limb, in preference to performing another amputa- 
tion, even when it is practicable ; and they have sometimes succeeded in 
restraining the hemorrhage for a sufficient length of time to allow the 
stump to resume a more healthy action. This operation, although sac- 
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cessfnl in some cases, will generally fail, and particularly if absolute rest 
cannot be obtained, when amputation will be necessary. The same objec- 
tion of want of success may be made to amputation ; on a due compari- 
son of the whole attending circumstances, the operation of tyinff the 
artery in most cases is to be preferred in the first instance, and if that 
prove unsuccessful, then recourse is to be had to amputation ; but this 
practice is by no means to be followed indiscriminately. 

" To obviate all doubt, the parts from which the bleeding comes should 
be well studied, and the shortest distance from the stump at which com- 
pression on the artery commands the bleeding carefully noted ; at this 
spot the ligature should be applied, provided it be not witnin the sphere of 
the inflammation of the stump. In case the hsBmorrhage should only be 
restrained by pressure above the origin of the profunda, and repeated at- 
tempts to secure the vessel on the sunace of the stump have failed, ampu- 
tation is preferable to tying the artery in the groin, when the strength of 
thepatient will bear it." * 

Expedients for suppressing hcanorrhaQe may be divided into temporary 
and permanent, ana as operating either mdirectly on the trunks conveying 
the fluid to the point or directly on the orifice of the bleeding vessel. 

In case of severe hcsmorrhage on the field of baUle, the first impulse on 
the part of the surgeon or his attendant is to check the bleeding by placing 
his fingers in the wound, or appl^ng a toumiauet to the mam trunk. 
The latter may not be available ; it would, thereiore, be necessary for an 
attendant to apply pressure with his fingers even during transport, in the 
event of the bleeding being from a large vessel. 

Bleeding can frequently oe checked hy plugging a wound ; but this may 
be followed by ^ve symptoms, in consequence of the blood becoming 
diffused, giving nse to an aneurism or to gangrene. 

The tourniquet is the chief temporary means^ which in its primitive state 
was simply a band to go round tiie limb, with a pad placed immediately 
over the vessel, and the whole tightened by means of a bayonet or piece of 
stick. 

To Petit we are indebted for the screw tourniquet ; and since his time 
there have been many modifications, nearly all with a view to stop the 
current of blood through the main artery of the limb, and at the same 
time to admit of a certain amount of circulation being carried on. 

It was found that with wounded men having the old-fashioned twisted 
strap, or the more modem screw tourniquet, applied to a limb, and trans- 
ported for any distance without surreal assistance, the tourniquet fre- 
quently shifted, or ih% man lost the hmb from gangrene. To obviate this, 
and admit of a wounded man retaining the instrument for a considerable 
time^ either during transport or until the services of a surgeon might bQ 

* Guthrie's 'Commentaries/ pp. 55, 00, 
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available, Dr. A. B. Mott, U. S. A., invented one with bands or hoops of 
iron or brass, which Mr. Hamilton describes as " a very ingenious field 
tourniquet (fig. 108), which is easily applied, and may be considered safe 




1 



Fig. lOS. 



even in the hands of those who kuow nothing of the danger of ligating 
limbs too tightly, since the compression is applied at only two pomts in 
the circumference of the limb."* 




109.t 



Professor Esmarch, in his work on bandaging, describes a tourniquet for 
the field invented by Volckers, which, he considers, on the lower ^art of 
the upper arm, can be applied with much leas danger than^the usual circular 

• Hamilton's •MlUtarySaigeiy/ p. U6. 

t * Verbandplats mid FeldlasaretV 1^ Dr, F- Esmarcb, p. 13, 
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tonmiqaet. Tolckers found it wu cu7 to make the pidae above the elbow 
disappear by CToeaing the arm with a stick tX the proper angle of lh« ajtis 
of tlie bone. This B|ipintas ifig. 109) can be made with two little roimd 
sticks of aboDt eif^ht inches ia length, one for the inside, and the other ba 
the outeide of the aim, which he keepe in position by me&ns of stnpe- 
On the centre of the inner stick he attaches a pad, which is placed imme- 
diately over the ait«iy, and by tif^t«Ding the straps is brongbt to b«ai on 




n illiutratioa of an apparatus which can be easily 

A bandwe ii to be rolled on the middle of a stick et least a 

foot in length ; then tbis bandage is to be placed against the artery, and 
tightened 1^ means of a strap and strong bnckle passed behind the limb 
and over each end of the stick ; by this means continaed presmre can be 
maintained (fig. 110). 

An artery compreit/or fitid purpmti is given in a Swiss manual, an 
account of which may be found UMfol. It is composed of a pod, bandage, 
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round piece of strong leather, a short stickj and two strings. In order 
to apply it, the compress is laid on the limb with the pad next the 
artery, and the plate of leather on the opposite side. The two ends of the 
bandage are then tied over the plate, the stick pushed under it, and twisted 
till the bleeding ceases. The stick can then be kept in position by means 
of strings which fasten each end to the plate, and prevent it turning 
round (fie. 111).* 

Several ingenious 'modijications have been made of the ordinary screw 
tourniquet, whereby the strap is carried clear of the sides of the limb. 
These nave been effected by the addition of metal wings, over which the 
strap is carried. 

Tjie expedients that may he employed for the permanent arrest ofhttmoT^ 
rhaae are — pressure, ligature, torsion, acupressure, flexion, cauterization, 
apmication of cold, styptics, exposure to air, position. 

Torsion of arteries, though used in former times, fell into disuse, and 
was revived bv Amussat ana Velpeau. During the Franco- German War of 
1870-71, Mr. MacCormack appears to have used it with marked success. 
He says : " I twisted the vessels in a very large number of cases of ampu- 
tation for gun-shot wounds. I only remember a single instance of secon- 
dary haemorrhage from a twisted vessel. It was a case of amputation 
through the knee-joint, in which acute pyaemia supervened. Torsion," he 
says, ^ is more difficult and tedious in its application than a ligature. It is 
inapplicable when the arteries are diseased."! 

It is doubtful if it is a safe expedient in the field, especially if it is 
necessary to transport the sufferer immediately after its application. 

Mr. ^cCormackj for the smaller arteries, used unlimited torsion. For 
the large vessels lying loosely in unaltered shealiis, he considers it better 
to limit the len^h of artery twisted by grasping the vessel with a second 
forceps, otherwise the artery may be needlessly and dangerously disturbed 
in its relations to its sheath* He twists until he feels the internal coat 
giving way.J 

Mr. Spencer Wells has introduced a new kind of artery and torsion forceps, 
whidi very conveniently replace the old spring artery forceps of Listen, 
and the bull-dogs used for the temporary stoi)page of bleeding vessels 
during operation, while they are the most readily applied of any of the 
varieties of torsion forceps met with. 

The grasping and holding extremity is roughened by rather deeply-cut 
transverse teeth (fig. 112), so that the bleedmg vessd is forcibly com- 
pressed and its coats almost crushed together. This is alone sufficient to 
stop the bleeding without any torsion, especially if the instrument be ^left 
on the vessel for a minute or more.§ 

* * Manual for the Use of those Attending Wounded/ Beme, 1871. 

t ' British Medical Joonial,' January lOtb, 1874. :|: Ibid. $ Ibid. 
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Acupressure may be applied in several difEereut ways, the object in all 
being to compress the mouth or bleeding orifice of the artery agamst tissne 
or bone. 

In bleedine from a stump where the interosseous artery of the leg has 
been divided high up, hsmorrhage has been suppressed by a long acu- 
pressure needle ^ing passed through the stump, so as to press the artery 
against one of the bones. 

Flexion may be used for hssmorrhage from the forearm, hand, lower leg , 
or foot, by placing a piece of lint or handkerchief rolled up in the bend of 




Fig. 112. 



the elbow or under the knee ; then flex the Ihnb and fix it* In the event 
of a tourniquet not being available, this proceeding might be used with 
advantage. 

Cavterisation is now seldom used ; at the same time it may be found of 
use in haemorrhage from the surface of irritable and indolent stumps, or 
in gun-shot wounds of the tongue. It is recommended that the iron which 
is used for the purpose of cauterisation should be at a black heat, being 
considered more effectual in that condition than at a red or white heat. 

The application of ice or cold is nearly always attended by satisfactory 
results in wounds of very small vessds, favouring the coagulation of the 
blood. Mr. Hamilton is of opinion that hot water will accomplish this end 
more promptly than cold, and it is especially appropriate when the patient 
is feeble and exhausted by shock. 

Styptics were mvch used in former! days, but at present are not popular. 
They act by causing the blood to coagulate rapidly and firmly, but should 
only be used when there is oozing from parts where other applications 
cannot be conveniently made. Styptics are unfortunately most objection- 
able, as they act injuriously on the tissues to which they are applied, causing 
much pain and tendency to extensive sloughing or suppuration, and rendering 
healing by first intention impossible. 

During' the War of the Rebellion in America, the persulphate of iron in 
powder and perchloride in solution were largely employed for both primary 
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and secondary haemorrhage. The report of th& Surgeon-General of the 
U. S. Army says that they caused great suffering to t£ patients, increased 
inflammatory phenomena, and converted tissues into ohickened masses, 
interfering with ligaturing of vessels. 

The styptics generally used are the perchloride of iron, matico,.tnr^ntine, 
gallic acio, alum, nitrate of silver, chloride of iron, and mineral acids. 

Langenbeck has prescribed a solution of ergot in glycerine, to be used 
as a hypodermic injection in cases of hemorrhage and m the treatment of 
aneurism. Proportion — one grain of ergotine to six minims of glycerine. 
Two minims for an injection. This I tri^ in two cases of aneurism without 
any satisfactory result. 

Wounds of Veins. — Unless from some large and deep-seated trunk, 
haBmorrhage from wounded veins is seldom dangerous. 

If the wound of the chief vein of an extremity is complicated with 
wound of its artery, the case must be looked upon as most serious, being 
generally followed by gangrene of the limb. Such a case came under my 
notice during the Crimean War. 

In ordinary cases of venous hoBmorrhage^ the bleeding may be restrained 
bv pressure or elevation of the limb ; but if there is any cUfficulty in 
checking it, acupressure or ligature may be applied. Hennen remarlu on 
this subject: "When the great veins bleed Ihave never hesitated about 
Mi^ them, and it is most particularly necessary in debilitated subjects." 
Durmg the Crimean War the writer experienced several instances of trouble- 
some bleeding from veins after amputation, delaying the closing of stnmps, 
which he secured by means of fine ligatures, wimout any ill consequences. 

Punctured Wounds of Arteries, — Guthrie recommends that in all cases 
of j>unctured wounds, when pressure can be effectually made, and especially 
against a bone, it should be tried in a graduated manner over uie part 
injured, in the course of the artery above and below the wound ; and, if in 
an extremity, over the whole limb generally, the motions of which should 
be effectuaUy prevented, and absolute rest enjoined if the artery is of im- 
portuice. This should be continued for two, three, or more weeks, according 
to the nature of the injury. 

Diffused traumatic aneurism may be the result of a wounded or ruptured 
artery ; the blood is poured out into the surrounding tissue^ but is limited in 
its extent by coagulation and pressure of the neighbouring parts. There 
is no sac The treatment in these cases is to lay open tiie tumour, remove 
coagula, and ligature the vessel above and below the wound in it. 

Circumscribed traumatic aneurism may be induced in two ways from 
wounds of arteries : — 

First : A vessel having received a puncture^ the external wound heals, the 
blood is extravasated into the neighbouring tissue ; this becomes dense and 
firm, is surrounded by layers of fibrine, and from continued pulsation a 
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sac is formed. This f onn of aneurism is liable to occur in punctured wound 
of the palmar, radial, ulnar, and temporal arteries. 

The oeatinent should be, if a small artery, to lay the tumour open, re- 
move coagula, and ligature the artery at the seat of injury. It may, how- 
ever, be necessary to tie the main trunk in the event of the vessel being 
very large, which should be done close to the sac. 

The second form of circumscribed aneurism may be induced from a 
similar wound as above, but both external wound and wound of artery 
heal, tiie cicatrix of the latter becomes weak and gradually dilates firom 
the pulsations ; or it may be produced by a bullet bruising the artery and 
weaxeninj^ its coats. A tumour is formed, which may attam a considerable 
size. This form of aneurism is more likely to occur in large arteries, such 
as the axillaiy, femoral, and carotid. 

The treatment recommended is to try avd consolidate the tumour by 

IiresBure on the main trunk. If this does not succeed, the vessel may be 
igatured at the tumour, or it may be necessary to ligature the main artery 
at a distance from the sac. 

Should the sac be very large and likeljr to give way, or should it give 
way, the practice recommended is to lay it open, turn out coagula, and 
ligature the artery above and below the wound. 

Bullets have been known to pass between an artery and a vein, injuring 
both and establi^ng a communication, causing what is known as an 
aneuriifnal varix. Suigical interference is not recommended in such acci- 
dents, unless a verv lam tumour is formed, which is likelv to give way 
and endanger the life of the patient, when the artery should be cut down 
upon, and a ligature applied on each side of the wound. 

An artery mav receive such injurv from contact with a missile as to pro- 
duce arterUia, characterised by tenderness along the course of t^e vessel, 
cessation of pulsation in its terminal branches, intense pain in ^e limb, 
and possibly followed by dark dry gangrene. 

The treatment will have to be regulated according to the stage of the 
disease. If seen early, antiphlo^stic treatment may subdue the inflamma- 
tory action ; otherwise, amputation at point of obstruction, should gangrene 
have taken place. 
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LIGATURE OF ARTERIES. 

The instraments required for application of a ligature to an artery in its 
continuity are a scalpel, not too pointed, with a flat handle for pressing 
aside the tissues ; a good-sized forceps ; an aneurism needle ; retractors ; 
a ligature ; needles and thread. In cutting down on an artery it may be 
only necessary to follow up a wound, which point should always be observed, 
the original wound being taken advantage of. 

Mr. Erichsen gives such excellent instructions for cutting down on an 
artery that they mav be repeated here with advantage : — 

** In making the first inciaion, the skin should be put on the' stretch by 
the fingers of the left hand, or by those of an assistant. If the artery be 
superficial, or if there; be parts of importance in its vicinity, the incision 
should not penetrate deeper than the skin. But if the vessel be deeply 

seated and no parts of importance intervene, 
it may be earned at once through the sub- 
cutaneous areolar tissue, until the fascia 
covering the artery is exposed. This must 
then be pinched up with the forceps, and 
opened by the edge of the scalp^ laid hori- 
zontally. Through this opening a grooved 
director may then be passed, and the fascia 
incised on it, without nsk to subjao^it parts. 
The sheath of the vessel is now exposed by 
Fig. 113. a little careful dissection ; and the next step 

of the operation, which consists in exposing 
the artery and separating it from its accompanying vein, is one of great 
delicacy. This is done by pinching up the sheath with the forceps and 
applying the knife horizontally. The artery having been exposed, the 
surgeon seizes one edge of the sheath with the forceps, and putting it on 
the stretch, generally separates the artery from its accompanying vein by 
tearing through the areolar connections with the end of the aneurism-needle, 
or wim a di^tor ; being careful not to expose it to a jnreater extent than 
is absolutely necessary for the passage of the ligature. The ligature ^ould 
be passed between the vein and the artery, care being taken only to include 
the latter, and especially not to transfix and include a portion of the vein.* 
The artery should be tied tightly with a reef-knot, which does ^not idip " 
(fig. 118). 
The following table may assist in showing when the separation of liga- 

* Erichscn's 'Science and Art of Surgeiy/ vol. L, p. 181. 
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tures from large arteries may be anticipated, at which period hsomorrhage 
is likely to occur : — 

Common iliac, 18th to 25th day ; external iliac, 15th to 22nd day ; femo- 
ral, 14th to 18th day ; subclavian, 17th day ; carotid, 20th day ; brachial, 
21st day ; axillary, 22nd day. 

Ligature of Common Carotid, — This operation may be performed above 
or below the omo-hyoid muscle. 

Above the Omo-hyoid^ or in its Superior Stage. — ^The first incision should 
commence a little beneath the angle of the lower jaw, and terminate on the 
side of the cricoid cartilage. This incision will divide the skin, platvsma 
myoides, and cervical fascia, and expose the sheath of the vessels, with the 
descendens noni nerve lying in its front. The nerve is to be drawn out- 
wards, and the sheath opened in a cautious manner. The needle is to be 
carried around the vessel from witJiout inwards, taking care not to wound 
the jugular vein or include the pneumogastric nerve.* 

Below the Omo-hyoid Muscle^ or in its Inferior Stage. — ^An incision 
through the integuments along the internal margin of the stemo-mastoid 
muscle for about three inches above the clavicle. A portion of the fascia, 
at the lower end of the incision, should be raised in the forceps and divided 
in a horizontal direction. Through this opening a director should be intro- 
duced from below upwards in the line of the nrst incision^ and the fascia 
slit upon it as far as necessary. The stemo-mastoid havmg been drawn 
outwards, and stemo-thyroid and stemo-hyoid inwards, the sheath of the 
vessel will be thus exposed. The ligature is to be passed round the artery, 
directing the needle from without mwards. On the front of the sheath 
will be found the internal branch of the descendens noni nerve."t 

lAgature of External Carotid. — " An incision from angle of jaw to level 
of the thyroid cartilage, which should expose the digastric muscle. The 
artery mav be tied above or below the crossing of the posterior belly of 
this muscle. The superior laryngeal nerve, which lies behind the origm of 
the vessel, must be avoided." 

Ligature of the Lingual Artery, — This artery may be exposed by an in- 
cision extending tranversely from the os-hyoides to the mar^ of the 
stemo-mastoid muscle. The skin, platysma, and fascia bein^ divided, the 
glistening tendon of the digastric muscle is brought into view ; beneath 
this, and lower down, is the hypo-gloesal nerve, much duller in its appear- 
ance thfm the tendon ; whilst the artery will be found situated still lower, 
and a little deeper than the nerve.^ 

Ligature of the Innominata and Subclavian Arteries, — Raise the shoulders 
of the patient, and allow the head to fall backwards, bjr which the artery 
will be drawn a littJe from within the chest. Let an incision be made over 

* * Anatomy of the Arteries of the Human Body,' by J. H. Power, p. 65. 
t Ibid., p. 65. % Ibid, p. 75. 

p 2 
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and down to the stemo-cleido-mastoideas muscle, the stemal origin of 
which, and nearly the whole of the clavicular origin, should be divided on 
a director carefully introduce below it, avoidinj^ some small veins which 
run below and parallel with its origin. An incision is now or previously to 
be made, two inches in length, through the integuments along the inner 
edge of the muscle, which will admit of its being raised and turned up- 
wards and outwards. Some cellular texture beine torn through, the stemo- 
hyoideus muscle is brought into view, and should be divided on a director, 
llie stemo-thyroideus is then to be cut through in a similar manner. A 
strong fascia and some cellular texture here cover the artery, having the 
large nerves running beneath it, the carotid being to the inside, the 
internal jugular vein to the outside. By following the carotid down- 
wards, thefinger will rest on the innominata and on the origin of the sub- 
(^vian, and a ligature may be placed on either. If on the innominata, the 
aneurisraal neecSe should be passed from without inwards, immediately 
below ^^ bifurcation, close to the vessel. If on the subclavian, the liga- 
ture should be applied close to the vertebral artery, the needle being passed 
from below upwards, the greatest care being taken to avoid the recurrent 
nerve, which separates it nom the par vagum at this part* 

Ligature qf Subclavian Artery in its Third i9to^6.--Shonlders should be 
elevated, with a good light falling directly on the parts. An incision com- 
mencing at the external margin of the stemo-mastoid muscle, immediately 
above we clavicle, and continued outwards for about three inches. Having 
divided the platysma-myoides and fascia, the lips of the wound should be 
separated, and any fibres of the trapezius which appear in the way must be 
carefully divided on a director. The external jugular vein will now come 
into view, and should be drawn to the stemal end of the wound^ but may be 
drawn to the acromial side if more convenient. The deep fascia must now 
be carefully scraped through, especially its connection with the scalenus anti- 
cus, and by tracing this muscle to its insertion with the first rib, the artery 
is at once reached, Iving behind the insertion. Care must be taken not to 
injure the pleura, which lies immediately behind and below the vesseL 

Ligature of the Axillary Artery, — This artery may be tied in its first 
and third stages. Delpech, however, has tied it in its second stage, by 
dividing the pectoralis minor muscle. 

First Stage : " A semilunar incision, with its convexitv downwards, ex- 
tending from half an inch outside of the stemo-clavicular articulation to 
very near the coracoid pmoess, stopping just before it arrives at the edge 
of the deltoid. This incision must mclude skin, fascia, and platysma, and 
the flap must be turned upwards. The clavicular portion of the pectoralis 
major muscle must be divided, the fibres of the pectoralis minor should be 
drawn to one side^ when the artery will be felt pulsating, being only 

* GuUuie's 'Commentaries^' p. 287. 
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covered by the costo-coracoid membrane ; this must be carefully scratched 
through. The nerves should then be pulled outwards, and vein downirards 
and inwards, and the needle passed from within outwards." 

Third Stage^ through base of the axilla : The arm being abducted and 
supinated, an incision should be made about two and a half or three inches 
in len^h, through the integuments and fascia of the axilla. The coraco- 
brachialis muscle being ascertained, will form a good guide to the vessel, 
and by scraping through the cellular tissue the axillary vein will come 
into view. The needle should be passed round the artery from within 
outwards. 

Brachial Artery in Ujpjper Part of the Arm, — ^The inner edjee of the biceps 
muscle forms a good guide to the position of the artery. The arm bdng 
abducted and rotated outwards, an incision should be made about two and 
a half inches long, on the internal margin of the biceps. Having divided 
the fascia, the basilic vein will probably be exposed, and must be carefully 
avoided. The biceps muscle should now be drawn to one side, and the 
artery may be exposed. 

Ligature of the Ulnar Arterif at its Origin, — ^Mr. Guthrie recommends that, 
if the artery be wounded near its origin, **■ an incision should be made through 
the integuments and the aponeurosis of the biceps muscle : the pronator 
muscle being then exposed, it is to be drawn inwards and downwards, or 
towards the ulna, and the dissection continued until the median nerve is 
brought into view. The probe introduced through the original wound will 
lead to the artery, the pulsation of which will be felt and the bleeding 
seen."* 

To tie the ulnar artery at its lower end, make an incision at the interval 
between the flexor sublimis digitorum and flexor carpi ulnaris. The needle 
should be passed round the vessel from within outwards, taking care to avoid 
the nerve which lies to its ulnar side and venae comites on either side. 

Ligature of the Radial Artery, — This artery may be tied in upper or 
lower part of forearm. 

Operation in the Upper, — Here the artery lies in the interval between the 
supinator longus and the pronator radii teres. In a muscular arm, the edge 
of the former muscle is the best guide ; in a fat one, the incision may be 
made in a line extending from the centre of the bend of the arm to the 
inner edge of the styloid process of the radius. The deep fascia must be 
exposed and opened, and the muscles relaxed and held asidct 

Operation in the Lower. — Here the vessel is more superficial, lyin^ in the 
groove between the flexor carpi radialis and supinator longus. An mcision 
two inches in length, and parallel with these tendons, easily exposes the 
artery.f 

* Quthrie's ' OommentarieB,' p. 294. 

t ' Manual of Operations of Surgery/ p. 43. 
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lAgaiure of Internal Iliac Artery. — "An incision should be made in the 
direction of a line extending from the umbilicus to midway between the 
spine of the pubis and the anterior superior spine of the ilium. This inci- 
sion should commence at the outer edge of the rectus muscle, and terminate 
about an inch above Poupart's ligament^ in order to avoid the spermatic 
cord. The different muscular lasers composing the anterior wall of the 
abdomen being successively divided, the transversalis fascia should be 
cautiously scraped through, and the peritoneum exposed and pushed in- 
wards. The fascia covering the vessels should also be torn with the naU, 
and then, by following the external iliac artery backwards, we arrive at 
the internal. In the angle between them lies the external iliac vein, which 
should be carefully avoided, and the needle introduced from within 
outwards."* 

lAgaiwe of External Iliac, — '^ An incision must be made through the skin 
about four inches in length, but longer in proportion to the amount of sub- 
cutaneous fat and the depth of the pelvis, extending from a point one inch 
to the inside of t^e anterior superior spine of the ilium, to a point half an 
inch above the middle line of Poupart's ligament. It must be slightly 
curved, with its convexitv looking outwards and downwards. 

^ The subcutaneous cellular tissue, and the tendon of the external oblique, 
may then be divided freely in the same line. Then at some one point or 
other, tiie internal oblique and transversalis muscles must be cautiously 
scraped through with the aid of the forceps, till the transversalis fascia is 
reached; they may then be freely divided by a probe-pointed bistoury 
(guarded by £he finger pushed up below the muscles) to the required extent. 

*^ The fascia transversalis must be carefully scratched through near the 
crest of the ilium, and thus the operator will be enabled to push the peri- 
toneum inwajrds, and by the forefinger will easily recognise the pulsation 
of the artery. 

" The ligature should be passed from the inner side to avoid including 
the vein."t 

The Common Iliads Artery may be arrived at for the purpose of including 
it in a ligature by the proceeding recommended for tying the internal Uiac^ 

Ligature of Gluteal Artery, — ^" Draw a line from the posterior superior 
spinous process of the ilium downwards to the mid-point between the 
tuberosity of the ischium and the great trochanter ; and then divide this 
line into three equal parts; the g:luteal artery will be found emerging 
from the pelvis, at the junction of its upper and middle thirds." 

Ligature of the Femoral Artery. — This artery may be tied immediately 
below Poupart's ligament, as recommended by Professor Porter, of Dublin 

• • Anatomy of Arteries of the Hnman Body/ by J. H. Power, pp. 255. 
■f * Manual of Surgical OperatloDB,' by J. Bell. F.R.CS., p. 9. 
* Anatomy of Arteries of the Human Budy,' p. 253. 
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(and practised Buccessfolly by his son, Surgeon G. H. Porter), in Scarpa's 
space, or middle of the thigh. 

In the first position (Professor Porter's), it has been tied for a wound of 
the profunda femoral artery, and can be reached by making a transverse 
incision through the integuments, and so reaching the artery i^iilst enclosed 
within the fonnel, and of course before it had given origin to the profunda. 

Ligatw'e of Femoral Artery in Scarpa's Space, — ^**The patient being 
placed on his back, and thigh rotated slightly outwards, an incision should 
be made through the integuments, commencmg about two inches beneath 
Poupart's ligament, and extending for about tiiree inches in length over 
the course (^ the artery, which can be ascertained bv its pulsation. The 
fat and superficial fascia should next be divided. The fascia lata is then 
divided to the same extent of the skin, the sartorius drawn outward without 
opening its sheath. The sheath of the artery can now be opened, and the 
needle passed round the artery from within outwards." 

Ligature of Femoral Artery in the Middle of the Thigh, — " In this position 
the artery may be reached by cutting the mteguments on the internal or 
outer margin of the sartorius muscle. Mr. Hunter recommends the former 
proceeding. On drawing the muscle to one side, the sheath must be opened, 
and as the vein has altered its position, the needle should be passed from 
without inwards." 

Ligature of the P<^liteal Artery, — " In its superior third, this artery may 
be exposed by an incision on the external margm of the semi-membranosus 
muscle, closely applied to which is the popliteal nerve : the muscle being 
drawn inwards, and the nerve outwards, the vein will be found closely 
applied to the posterior or cutaneous surface of the artery, and projecting 
a little to its outside ; great caution is therefore necessary in separating 
these vessels from one another, and the needle should be passed from 
without inwards. 

"The vessel may be secured in its inferior third by a vertical incision 
between the heads of the gastrocnemius muscle. The posterior saphenous 
nerve and vein being drawn out of the way, the popliteal nerve will be 
brought into view. Deeper, and more externally, is the vein ; and still 
deeper, and projecting on the outside of the vein^ is the artery. The nerve 
may be drawn to the inside, and the vein either mtemally or extemallv, as 
may be found most convenient. The needle is to be introduced witn its 
convexity to the vein."* 

Ligature of Posterior Tibial Artery, — "The course of the artery cor- 
responds with a line drawn from the middle of the popliteal space to the 
middle of the space between the heel and inner ankle. To tie the vessel in 
the upper part of the leg, an incision four inches long, half in the upper 
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Anatomy of the Arteries of the Human Body*' by J. H. Power, M.D., p. 327. 
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and half in the middle third of the leg, should be made through the skin 
apd fascia. This incision should be about one inch from the tibia, or a 
little more if the patient is stout. 

" The deep fascia is next to be divided, which will expose the edge of 
the gastrocnemius, which is to be drawn aside, when the soleus will come 
into view, the fibres of which are to be severed to the extent of the first 
incision, and until the fascia covering its anterior surface is seen ; this is 
to be perforated and divided, when the vessel will be found lyiag on the 
tibialis posticus, surrounded by the fascia which intervenes between the 
superficial and deep layer of muscle." 

To tie the Posterior Tibial in the Middle of the Leg, — ^' An incision three 
inches long, half in the middle third and half in the lower, and midway 
between the inner edge of the tibia and the inner border of tendo-Achillis. 
After dividing the fucia, the artery will be found surrounded by &t along 
the inner edge of the flexor longus digitorum, accompanied by two veins, 
the nerve to the outer side." 

To tie the Posterior Tibial at the Ankle, — "A curved incision two-and-a- 
iialf inches long, in the groove, midway between the hinder edge of the 
internal malleolus and the extremity of the heel." 

Ligature of Anterior Tibial, — "Aline drawn downwards from the head 
of the fibula to the base of the great toe, or, as some recommend^ from the 
prominent portion of the external condyle of the tibia, anterior to the 
superior tibio-fibular articulation, will correspond with the position of the 
artery and the tendinous intersection between the tibialus anticus and the 
extensor di^torum communis muscle. 

" At the mstep this artery may be exposed by an incision between the 
tendons of the extensor digitorum communis and extensor pollicis longus." 

Ligature of Peroneal Artery, — " An incision, extending from midpoint 
between the tendo-Achillis and the external malleolus, four inches u|^- 
wards and outwards towards the fibula. The fibres of the flexor pollicis 
longus should be detached from the fibula as far as necessary^ and drawn 
to one side, when the vessel will be found Ijring on the interosseous 
ligament close to the fibula." 

Ligature of the Aorta.-^^*A straight incision in the linea alba, just avoid- 
ing the umbilicus by a curve, and dividing the peritoneum, allows the 
intestines to be pushed aside, and the aorta exposed still covered by the 
peritoneum, as it lies in front of the lumbar vertebra. The peritoneum must 
asaan be divided very cautiously at the point selected, and tne aortus plexus 
of nerves carefully dissected of^ in order that they may not be interfered 
with by the ligature. The ligature should then be passed round, tied, cut 
short, and the wound accurately sewed up."* 

* ' Manual of Surgical Operations/ by J. Bell, p. 2. 
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The operation of lithotomy may be required in war time for the re- 
moval of bullets or other missiles from the bladder. The operation 
(lateral) is thus described by Sir W. Fergusson:* "The point of tne blade 
of scaltNBl should be entered about one inch and three-fourths in front of the 
anuS) about a line's breadth left of the raphe, pushed through the skin, and 
carried by a kind of sawing motion down the left side of the perineum, 
about an mch and a quarter beyond Uie anus, the middle of the incision 
being at equal distances from the latter part and tuberosity. Next the 
blade should run along the surface of the exposed fat and cellular tissue, 
and then the point of the forefinger of the Iwt hand should be thrust into 
the wound a little in front of tiie anus, so as to penetrate between the 
accelerator urins and the erector penis muscles — ^the knife being applied to 
any part which offers resistance ; when, with a little force to separate the 
tissues, the tip of the finger can be placed upon the membranous portion 
of the urethra, and the groove in the staff may be distinctly felt. The 
point of the blade, with tne flat surfaces nearly horizontal, should now be 
carried along above the finger, made to perforate the urethra about three 
lines in front of the prostate, and then be slid along the groove until it 
has entered the bladder, having slit open the side of the urethra and notched 
the maigin of the prostate in its course. The fore-finger of the left hand 
should next be slipped slowly into the bladder along the staff, in such a 
manner as to cause dilatation of the surrounding t^tures, and its point 
should be moved about in search of the stone, which, being found, should 
be retained in position near the neck of the viscus ; then the staff should 
be removed, and the forceps introduced along the upper surface of the 
finger, slowly withdrawing tiie latter as the rormer makes progress : this 
will be denoted by a gush of urine, at which instant the blades should be 
separated, when on gently approximating them the stone will in all proba- 
bility be felt enclosed." 

• • A System of Practical Surgery,' p. 724. 
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MORTIFICATION, OR GANGRENE. 

This disease may have to enga^ the attention of the annv snigeon as the 
result of gun-shot wounds, to which all are more or less liaole, as the result 
of injury or ligature of the main artery of a limb, and of exposure to cold, 
privation, unwholesome food, scurvy, or other blood diseases. 

In traumatic gangrene, or that induced by local causes, the parts may be 
80 injured that they are killed outright, or cannot recover themselves, snch 
as cases of severe bruises, laceration, wound of the main artery or vein of a 
Umb interfering witii the circulation, which frequently .happens in gun-shot 
fractures when the splinters of bone or missile wound uie artery, or in 
punctured or incised wounds of a large vessel allowing^ of extravasation. 
It has also happened from a bandage l^ing applied too tightly. 

In those cases occasioned by severe lacerations or bruises, only the parts 
originally injured die, and there is but little necessity for surgical inter- 
ference. The local application of tepid water, or poultices with charcoal, 
or some fermenting agent, to which an antiseptic mav be added, will be 
found comforting, and hasten the separation of the dead portions. The 
strength of the subject may be maintained bv wine, nutritious diet, tonics 
of mmeral acids, or quinine, and the patient s system, as far as possible, 
protected from poisoning by absorption of the decomposed animal sub- 
stances which are in close connection with veins and absorbents. 

The use of opium in these cases has a highlv beneficial result, given in 
small and frequently repeated doses, or in full doses where there is great 
restlessness at night. 

In gangrene resulting from a wound of the main vessels, or compound 
fracture, or any local cause, such as obstruction of the artery, the rule laid 
down by older surgeons was to wait for the line of separation before the 
parts were removed by amputation. This practice has, however, been set 
aside for some years. 

Larre^ established the rule that when mortification is the result of 
mechanical cause, and puts the patient's life in danger, we must not wait 
until the disorder has ceased to spread. This rule is still in force, and has 
the sanction of the highest authorities. 

Mr. Guthrie gives two or three examples of the practice in extreme cases : 
" A soldier is wounded by a musket-ball at the upper part of the middle 
third of the thigh, and on the third day the great toe has become of a 
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tallowy colour, and has lost its life : what is to be done ? Wait, with the 
hope that the mortification will not extend. 

, *" Suppose that the approaching mortification has not been observed 
until it has invaded the instep : what is to be done ? Wait, provided there 
are no constitutional symptoms ; but if they should be present, or the dis- 
coloration of the skin should appear to spread, amputation should be per- 
formed forthwith, for such cases rarely escape witn life if it be not done. 
Where in such a case should the amputation be performed ? I formerly re- 
commended that it should be done at the part injured in the thigh. I do 
not now advise it to be done there at an early period, when the foot only is 
implicated ; but immediately below the knee, at that part where, if morti- 
fication ever stops, and the patient survives, it is usuiuly arrested ; for t^e 
knee is by this means saved, and the great danger attendant on an ampu- 
tation at the upper third of the thigh is avoided. When from some cause 
or other amputation has not been performed, and the mortification has 
Rtopped below the knee, it is recommended to amputate above the knee 
after a line of separation has formed between the dead and the living. This 
should not be done. The amputation should be performed in the dead 
parts, just below the line of separation, in the most cautions and gentie 
manner possible; the mortified parts which remain being allowed to 
separate by the efforts of nature. In mortification of the fingers, hand, 
or forearm, from wound of the axillary artery, the] principle of the treat- 
ment should be the same.* 

Mr. C. H. Moore, in referring to obstruction of the principal artery of a 
limb in which gangrene should come on, says : The treatment will depend 
upon the rate of its progress and the state of the patient's system. No 
delay in amputation should be permitted when the mortification spreads 
rapidly, with swelling of the limb and decreasing depression of strength. 

It may be permitted to wait for the formation of the line of demarca- 
tion, when the gangrene commences at the digits, and ascends slowly for 
days or weeks. 

A limb affected ![with rapidly spreading gangrene 'should be amputated 
above the affected parts, and, as a rule, at the level of the obliteration of 
the artery. When, however, the femoral artery and vein have been 
divided by a mere cut as high as Poupart*s ligament, and mortification of 
the foot supervenes, the limb may be removed at or a littie below the 
knecf 

Legouest, in remarking on numerous local and constitutional treatments 
which have been employed for gangrene without benefit, says amputation is 
the only means of opposing it, and vet it is not always efficacious ; he has 
obtained success in amputating at the line between the dead and the living 

• Guthrie's • Commentaries,' p. 26. 

t Holmes's •System of Surgery/ vol. i., p. 754. 



220] BED 80RE8. 



tissae where the parts are already infiltrated, but adds : *^ It is obTioosly 
better to amputate in the healthy parts, where one can choose the place."* 

The result of amputation for traumatic gangrene is on the whole un- 
favourable, the disease frequently recurring in the stump, or the patient 
sinking from exhaustion ; and in those cases where the tissues are already 
infiltrated or disorganized the prospects from amputation are still more 
unfavourable. 

Erichsen lays down the principle that there are two exceptions to the rule 
of amputating in traumatic gangrene before the occurrence of the line of 
demarcation ; viz., gangrene from frost-bite, and that from severe bums. 
During the severe winter of 1854, when tiie allied armies were before 
Sevastopol, the writer witnessed several cases of gangrene of the feet from 
exposure, both in camp and in the trenches. 

Those who were attacked by the disease in the trenches had their feet 
first wet by the mud and constant rain, when frost suddenly set in, and in 
consequence of the impossibility of moving about the circulation became 
arrested. 

^ Those who were attacked in camp found their feet numb and helpless on 
rising in the morning, having lain down on damp ground without removing 
their wet socks or boots, the result frequently being loss of both feet The 
treatment adopted was to relieve the fever of reaction, support the con- 
stitution, and allow the dead portions to separate from the living, assist- 
ing them by the means already described in gangrene from laceration or 
bruisets, and subsequently detaching witii great care such parts as were dis- 
organised. This ^^angrene may, to a certain extent, have been brought 
about by a scorbutic taint, as the ulcers which remained were most difficult 
to heal. 

In idiopathic gangrene, or that induced by constitutional causes, the rule is 
never to amputate until the line of separation has formed, and then to wait 
until the parts have ulcerated so deeply that there is no prospect of its 
extending further. During tiie process of separation the patient's health 
should be improved and prepared for the operation of amputation, which in 
general will consist in cutting through osseous, ligamentous, or tendinous 
structures. It may, however, be necessary to form a regular stump by am- 
putation higher up or through the stump already formed, the flaps being 
designed according to circumstances. 

Bed sores, a form of gangrene from pressure, which but too frequently 
comes under the notice of the army surgeon, arising from patients being 
obliged to lie for leng^thened periods in the same position, after aaving under- 
gone operations ; or m the treatment of fractures of the lower eztieinities, 
probably without proper bedding, cleanliness, nursing or fresh air, and in 
subjects already debilitated from exposure and want of proper nourishment 

« ' Traits de Cbimrgie d'Annee/ by I^ Lcgouest. 
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These sores generally appear on the sacrum, the trochanters, elbows, 
shoulders, heels, and back ox the head. 

The Bureeon should ever be on the watch for them, as, in yery weak 
subjects, they ^ve but little warning of their approach or presence. 

When there is a probability of long confinement, and the case is likely to 
be attended with constant decubitus, every precaution should be adopted, 
such as keeping the parts dry, the bedclotaes smootii, and pillows arranged 
from time to time so as to prevent pressure on any particular spot. 

Water and air beds may be used with great advantage, but in warm 
climates are heating. 

The skin may be hardened by the application of brandy, rectified spirits, 
solution of alum, tannin, tincture of iodine, collodion, or a solution of bi- 
chloride of mercury composed of two grains to one ounce of spirits of wine. 

Sir William Fergusson recommends that the parts be defended with soap 
plaster, spread on felt ; others recommend its being spread on isinglagft 




Fig. 114. 

plaster. The writer has a strong objection to plasters as preventives for bed 
sores, as they are liable to wrinkle, cause irritation, and prevent the con- 
dition of the parts being seen. 

When bed sores do occur, removal of pressure must be carried out 
by some means, which^ on service in the field, requires ingenuity, as the 
usual mechanical contnvances found in permanent hospitals may not be 
present. 

A sling for the more convenient treatment of bed sores has been designed 
by the author, which he used with advantage in cases where the sacrum 
and nates were severely implicated, and which may be applied in camp or 
permanent hospitals. 

The sling consists of a strip of West of England canvas, 18 X 24 inches. 
At either eod it is stitched on to pieces of strong wood about the diameter 
of the common office-ruler, which keeps the canvas expanded when under 
the patient, and forms means of fastening stays, which are spliced together 
and attached to three-inch blocks. These blocks have ropes passing through 
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them and through blocks of game size attached to poles or uprights 
(fig. 114), by which means the sling can be raised or lowered. A piece of 
canvas, round in shape, and four inches in diameter, is removed from the 
centre of the sling, tnrough which the sores can be dressed or cleaned. In 
applying the sling, it is necessary to place a mattress doubled at one end 
under the patient's shoulders, the thin end extending to the loins. A pillow 
should be placed under the knees, and, except for dressing the sores, Uie 
patient should not be raised more than one inch off the bed. 

For local application, numerous remedies have been recommended. 
Cleanliness should be the first consideration, and the removal of sloughs if 
any exist ; after which soft poultices may be applied, which act as cushions 
as well, besides having other good qualities ; these may be composed of 
fermenting materials, or sprinkled with charcoal. 

Equal parts of castor oil and balsam copaiba may be applied ; this, in 
the hands of the writer, has always been attended with success. 

Balsam of Peru, either pure or diluted with the yolk of ^g, spread on 
lint, is useful. 

Warm astringent applications, such as catechu, myrrh, iodine, resin, have 
beenjipoken highly of. 

The health of the patient must be carefully attended to, as, without 
improvement in it, the sores will not heal. 
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TETANUS. 

There are two yarieties of this disease — ^the idiopathic and traumatic : the 
former originating from cold or damj^ particidarly if the body has been 
previously ezpos^ to heat and perspiring ; and the latter from some kind 
of injury, in which exposure to cold may predispose to its attack, as oc- 
curred after the battle of Ferozepore and (Jhillianwallah, when the wounded 
were exposed during the cold n^hts, after very hard work during the day 
in a burning sun. U also occurred in Egypt under the same circumstances, 
as mentioned by Larrey ; and after the battle of Ticonderogo, when the 
wounded were exposed the whole night after the action, in open boats, upon 
Lake George. 

The symptoms in both are exactly the same, but they may vary in 
de^ee. 

The experience of army surgeons is, that tetanus may supervene on every 
description and in every stage of wounds, from the slightest to the most 
formidable, in the healthy and sloughing, the incised and lacerated, the 
most simple and the most complicated | in all constitutions ; in the strong 
and robust, and in the feeble and debilitated. It is, however, more apt to 
occur in debilitated subjects when the nervous system is lowered. It is 
more common in hot than cold climates. It occurs in all states of the 
atmosphere, but is most common during sudden changes of the weather. 

Missiles that Imve not been extracted appear to exercise some influence 
on the devdopment of the disease. 

Punctured wounds appear more liable to be followed by tetanus ; and 
wounds of ^e extremities more than wounds in the head, breast, or neck. 

Hennen considers that exposure to different temperatures appears equally 
to predispose to it, and that the various forms of the disease are produced 
indiscrimmately by similar causes. 

Hamilton divides the causes of traumatic tetanus into predisposing and 
exciting ; the predisposing being mental depression, climacteric influences, 
such, as excessive heat, sudden vicissitudes of weather, and especially a 
rapid change from hot to cold and damp weather — it is more frequent in 
spring and autumn than in summer or winter— exposure of a portion of 
the body to cold draughts of air, an irritable temperament, physical ex- 
haustion, disorder of the stomach and bowels, a scorbutic taint. 

The exciting causes are wounds, especially compound fractures, in which 
BpicalsB of bone press ttpon aerve trunks ; wounds accompanied with uu- 
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healthy suppniatioii, gangrenoiui sores, or those which from neglect are 
not kept properly cleaned ; laceration, contusion, partial division or ligature 
of a nerve. 

Longmore considers that the most common cause appears to be local 
injuries to nerves, producing irritation along their course, and so leading to 
some morbid condition of the ganglionic portion of the motor tracts of the 
spinal cord. 

In temperate climates the disease seldom supervenes before the fourth or 
fifth da^. In hot climates it may appear sooner ; but it may take place at 
any period after the infliction of the injury, even after the wound has 
cicatnsed. 

Tetanus may be acute or chronic ; the former proving in general rapidly 
fatal, and the latter continuing for a considerable period. The further 
prolongation of tiie disease, the better prospects of recovery. 

The disease is generally ushered in by a disturbed state of the dicestive 
organs, with a feeing of malaise, a sense of weakness, and general depres- 
sion ; stiffness or soreness about the jaw, face, and neck ; inability to 
swallow food or drink. As the disease advances, there is pain in the pit 
of the stomach, spasms of the voluntary muscles, the count^mnce assumes 
an aged and agonised expression, the angles of the mouth being drawn 
up (rtMM sardonicus), damps and pains will attack the muscles of the 
l^s ; difficulty of breathing will set m with a loud sobbing from spasms of 
the diaphragm. The skin will be hot, the pulse quick, and perspiration 
profuse, wil£ pungent smell. The mind in all probability will remain dear, 
but the sleeplessness will cause much distress. 

The muscles of the trunk become affected, the body being sometimes bent 
back, forming an arch (^opisthotonos)^ or to one side ; or the body may be 
stnight, stiff, and rigid, with the belly drawn in and chest expanded ; or the 
body may be arched forward (emprosth&tonos). There may be constipation, 
but the sufferer will have perfect control oi the bladder. The voice will 
be weak from spasmodic contraction of the mnsdes of the chest and neck. 

The temperature generally becomes very high, particularly immediately 
before deaw, which occura from exhaustion. 

The sufferer may have short intervals of relief, the spasm bein^ again 
induced bv a slieht current of air passing over the body, by taking lood or 
fluids, or by shifting position or bed-clothes. 

It has long been a subject of intense interest and consideration to discover 
what will relieve an imfortunate sufferer from this terrible disease, and 
offer some hope of recovery. 

Older surgeons appear to have been helpless even in being able to afford 
relief ; and in the present day it is generally admitted that, though curea 
may be established in chronic cases, the acute disease always proves 
fatal. 
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Hennen remarks : " Happy shonld I be could I afford anything satis- 
factoiT on this dreadful complaint ; but, in truth, my observations hare 
tended more to show me what I could not trust to, than what I could place 
the smallest reliance on, when the disease was fully formed ;" and further 
on he says, " I have never been fortunate enough to cure a case of Acute 
Symptomatic Tetanus ; in some instances of the Chronic species I have 
effected or witnessed relief." Compare these remarks, written fifty-five 
years ago, with what Mr. Erichsen now says : " Nothing can be more un- 
satisfactory than the treatment of the acute form of traumatic tetanus. In 
it all medicines are useless as curative agents ; but though medicines are of 
no avail as means of cure, they may act as palliatives and afford relief to 
the patient.'* 

The line of treatment must be local and constitutional, the former being 
with a view to removal of the irritation producing the disease. For this 
purpose, if there is a wound, it should be most carefully cleansed, and all 
extraneous substances, such as pieces of clothing, bullets, and splinters of 
bone, should be removed. If matter is pent up, it must be evacuated ; and 
if the wound is inflamed, an endeavour should be made to bring it to a 
healthy state. 

The tetanic symptoms having been induced by puncture or laceration of 
a nerve, Larrey recommended that it, the trunk, should be divided, and was 
successful in the treatment. This expedient has also been adopted by 
others, and with satisfactory results. 

Mr. Listen recommends cutting down on the bone, with a A -shaped 

incision, above the seat of injury, cutting it off completely from the 
influence of the nerves. 

Professor Fayrer, of Calcutta, mentions a case of tetanus caused by a 
wound of the liand, and relieved by section of the median nerve. 

AfhputaHon of the injured limb has been adopted, the better to remove all 
possible sources of irritation ; this measure is not now advocated. 

The remedies recommended for constitutional treatment are numerous, 
surgeons having tried them from time to time, probably affording relief in 
some cases, and being utterly worthless in others. The following may be 
mentioned : opium, blood-letting^ cold and warm baths, cold affusion, hot- 
air baths, ice to the spine, bromide of ammonium^ galvanism, bark, wine, 
spirits^ mercurv, purgatives, foxglove, tobacco, Indian hemp, musk, Prussic 
acid, iron, bellaaonna, turpentme, strychnine, woorali, ether, chloroform 
chloral. Calabar bean. 

A case of tetaniu Jutving occurred^ the bowels should first be relieved by 
a large enema with turpentine, after which perfect quietness, in a darkened 
room free from noise or currents of air, must be insisted upon, being the best 
means of preventing the approach of spasm. The use ox the ice-bag along 
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the spine, as recommended by Todd, has afforded relief in allaying the 
spinal irritation, but is a great depressant Chloroform has been exten- 
sively used, but without any permanent benefit. Hamilton remarks on this 
remedy, that *' it has been tried ver^ largely during the past few years, and, 
so far as we can learn, almost umversaLly by our army surgeons, but not 
with a success which in our judgment would warrant its contmuance, or, to 
say the least, its substitution for opium or morphine.'"^ After enumerating 
the various remedies proposed, he goes on to say : " In our opinion, but few 
of these rem^ies are entitled to any special confidence ; b^ far the largest 
mass of testimony having accumulated in favour of nutritious food, tonics, 
stimulants, and opiates, the latter of which, if employed at all, must be 
given in the most liberal and persevering manner ; m some cases both by 
^e month and by the rectum, or by the endemic method." 

With regard to sedative and antispasmodic agents, Erichsen considers 
they are of no use whatever in acute traumatic tetanus. '^ I have," he 
says, "seen many dru^s of this kind employed without producing any 
effect in lessening the violence of the convulsion. In most cases, however, 
the inhalation oi chloroform, or the administration of chloral, materially 
lessens their severity, and gives the patient at least temporary ea8e."t 

Sir W. Fergusson observes : " The free use of purgatives by the mouth 
and as clysters, and then the use of opiates and antispasmodics, are the 
means which I should be the most inclined to at first ; and by narrowly 
watching the sjjrmptoms, some hint might be gleaned as to whether these 
should be persisted in or abandoned. In such cases as I have seen since 
the introduction of ansesthesia that influence has seemed to me the most 
powerful for temporarv benefit. I have never known chloroform fail to 
take off the spasm in the earlier stages of the disease."! 

The Calabar bean has been used of late years with some success, but, 
like all oilier medicines, it has failed in many hands. It is a great de- 
pressant, and with it large quantities of stimulants should be givta2as 
wdl as beef -tea, as long as the patient will take them, or by enemata. The 
bean should be given mquently, and until the pupil is completely con- 
tracted. 

Deputy Surgeon-General Grordon reports, that during the siese of Paris 
M. Demar^uay saved several individuals who had manifested the early 
symptoms in the form of trismus, by means of very hot air-baths, followed 
by the injection of morphine under the skin. 

The results in the developed cases seem to have been unfavourable.^ 

Professor Fayrer records two cases of traumatic tetanus treatea and 

• Hamilton's • Military Surgery/ p. 600. 
Erlchsen'B * Science and Art of Surgery,' vol. 1., p. 635. 

* System of Practical Sundry,' by Sir WilUam Fergusson, p. 44. 

* Lessons in Hygiene and Surgery,' p. 179. 
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cored by opium smoking and internal administration of chloroform and 
hemp. Bo^ patients were Hindoos. The average quantity of opium-goolie 
smoked daily h^ one patient was eighty-four grains. The chloroform and 
hemp were administered according to the following prescription : — 

5L Chloroform, tr\.x. 
Ext. of hemp, gr. i. 
Mucilage, 3i. 
Camphor Mixt. Jss. Every six hours.* 

Stimulants and nourishment appear to five more prospects of success 
than any other means, and with the use of chloroform to lessen the spasms, 
perfect rest, quietness, and freedom from currents of air, the sufferer may 
withstand the exhaustion in the chronic form of the disease. On this line 
of treatment Sir T. Watson remarks : " In all cases, there bein^ no special 
indication to the contrary^ I should be more disposed to adminuter wine in 
large quantities and nutriment than any particular drugy These remarks 
are most significant and important. 



Fayrcr's 'Clinical Sui-geiy,' p. sr.l. 
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HOSPITAL GANGRENE. 

"Putrid Ulcer," "Phagedaena Grangrenosa," "Sloughing Ulcer," 
« Pourriture d'Hdpital." 

Hennen attributes hospital gangrene to bad air, want of cleanliness and 
ventilation, also to intemperance. Guthrie says, " It originates only in badly 
ventilated hospitals, crowded with wounded men, among and around whom 
cleanliness has not been too well observed." 

Legouest, after pointing out the usual unsanitary conditions which are 
liable to promote this disease, remarks : " Yet we have observed it in the most 
healthy nospitals, in well-ventilated corridors, in churches, in barracks, 
and even under canvas, and that under the most strict hygienic observances. 
Can it be averted, while large numbers of wounded are collected together 
in the same building, and it may be propagated through the atmosphere, 
as an epidemic, or bv contagion by sponges, churpie, and dressing ?" 

The experience of Hamilton appears to coincide very much with that of 
Legouest, that notwithstanding the most careful sanitary arrangements 
and healthy position, protracted epidemics of the disease have been in- 
augurated. He gives as examples the epidemics which occurred at De 
Camp and McDougall Greneral Hospitals during the summer of 1863. 

Taylor, who had great experience of the disease in India, was unable to 
determine satisfactorily to himself whether it be a local or constitutional 
affection. " I am inclmed," he says, " to place it in the former cat^ory ; 
and there is no doubt whatever that the essential means of treatment are 
local." 

Blackadder is of opinion that at first it is a purely local affection, and 
that the constitutional symptoms do not make their appearance before the 
third, fourth, or, sometimes, not till the eleventh, day. 

Hennen describes the disease, as it occurred at Bilbao, in the following 
words : — " Let us suppose tiiat our wounded have aU been going on well for 
several days, when suddenly one of our most promising patients complains 
of severe pain in the head and eyes, a particular tightness about the fore- 
head, want of sleep, and loss of appetite, and that these feelings are accom- 
panied with quickness of pulse and other symptoms of fever ; his wound, 
which had been healthy and granulating, at once becomes tumid, dry, and 
painful, losing its florid colour, and assuming a dry and glassy coat. This 
s a description of the first stage of our BUbao hospital ganffrene ; and if a 

*9k emetic was now exhibited, a surgeon not aware of l^e disease that 
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was about to form, would be astonished at the amelioration of the sore, and 
the unusual quantity of bile and indigested matter evacuated by vomiting. 
If, however, this incipient stage was overlooked, the febrile symptoms 
ver^ soon became aggravated ; the skin around the sore assumed a highly 
flond colour, which snortly became darker, then bluish, and at last black, 
with a disposition to vesicate ; while the rest of the limb betrayed a ten- 
dency to G&dema. All these threatening appearances occurred within 
twenty-four hours ; and at this period also the wound, particularly if it 
was situated on a muscular part of the thigh, buttock, or calf of the leg, 
whatever might have been its original shape, soon assumed the Circular 
Form. The sore now acquired hard, prominent, ragged edges, giving it a 
cup-like appearance, with particular pomts of the lip of a dirty-yellow hue, 
while the bottom of the cavity was Imed 'with a flabby blackish slough. 

'* This rapid progress and circular form of the ulcer were highly charac- 
teristic of nospitfu gangrene, and obtained almost universally, in every 
wound infected with it, wherever situated. 

*< The gangrene still advancing, fresh sloughs were rapidly formed, the 
increasing cup-like cavity was filled up and overtopped by them, and the 
ervsipelatous livor and vesication of the surrounding skin gained ground, 
while chains of inflamed lymphatics could be traced from me sores to the 
adjoining glands, these exciting inflammation and suppuration, which often 
furnished a new nidus for gangrene. The face of the sufferer assumed a 
ghastly, anxious appearance ; his eyes became haggard, and deeply tinged 
with bile, his tongue loaded with a brown or blackish fur, his appetite en- 
tirely failed him, and his pulse was considerably sunk in strength, and 
proportionidly accelerated. In this stage the weakness and irritability of 
the patient was such, that the slightest change of posture, or the most 
delicate examination of the sore, put him to torture, increased by his 
inability to steady Uie limb, which, if moved at all from the bed, was 
seized with tremors and spasmodic twitches." 

Mr. Hennen speaks of the torture of this disease as something terrible : 
^ Men," he says, ^ who had borne amputation without a groan, shrunk at the 
washing of their sores, and shuddered at the sight of a dead comrade, or 
even on hearing the report of his death, instantly predicting their own 
dissolution, and sinking into sullen despair. The third and last stage was 
now fast approaching. The surface of the sore was constantly covered 
with a bloody oozing, and, on lifting up the edge of the flabby slough, 
the probe was tinged with dark -coloured grumous blood, with which also 
its track became immediately filled ; repeated and copious venous bleedings 
now came on, which rapidly sunk the patient ; the sloughs, whether falling 
off spontaneously, or detacned by art. were quickly succeeded by others, 
and discovered on their removal small thick^ studded specks of arterial 
blood. At length an artery sprung, which, in the attempt to secure it, 
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most probably burat under the ligature. Incessant retchings soon came 
on, and, with coma, involuntary stools, and hiccup, closed tiie scene. Often, 
however, the patient survived this acute state of the disease, and sunk 
under severe irritation, absorption of putrid matter, and extensive loss of 
substance, without any other symptoms than those of hectic fever, arising 
from other sources."* 

The muscles may become extensively exposed or destroyed, leaving a 
cavily with tendons, vessels, and nerves stretched across from side to side. 
The bones sometimes become denuded of periosteum, or are attacked with 
the disease. 

Blackadder, who records the disease as it appeared in himself, says it 
commenced with local symptoms. He wounded himself accidentally with 
a scalpel. In the course of about sixty hours the wound became innamed, 
and he was occasionally attracted to it by a smart, stinging sensation, which 
ultimately extended a considerable way up the arm. On the fourth day 
the inflammation had increased, and the stinging sensation was almost 
constant; headaches, nausea, and general indisposition followed, with 
frequent chills, which increased very much towards evening, but which, 
with other symptoms, were considerably relieved by the use of neutral 
salts, the pediluvium, and warm diluents. A vesicle, having a depression 
in its centre, and having a watery fluid of a livid colour, was now forming 
upon a hard and elevated base ; the surrounding integuments became 
tumified of an anserine appearance, and extremely sensitive to the touch ; 
at about the distance of toe fourth of an inch from the base of the tumour, 
a distinct areola of a bluish-red colour made its appearance, and remained 
visible for several days. At this period circumstances rendei^ it necessary 
for him to be exposed to wet, to undergo considerable fatigue, and imme- 
diately afterwards to travel to a considerable distance. The inflammation, 
however, gradually subsided, but the stinging, accompanied by the burning 
sensation, still continued ; and the sore had no disposition to heal, yet it did 
not enlarge externally, but was disposed to burrow under the intej^uments. 

Mr. Taylor, late of H. B. M. 29th Regiment, experienced an epidemic at 
Ferozepore, in India. He remarks : ^^ First, I could tell, by the peculiar dark 
florid coimtenance of the patient, that his wound had taken on the gan- 
grenous affection ; yet I cannot say that there was in these cases any 
marked inflammatory fever. In many cases the disease seemed purely 
local ; but in the great majority there was certainly much feverisn con- 
stitutional disturbance accompanying the local affection, and often pre- 
ceding it." 

There appears to be some difference of opinion among surgeons as 
to whether the disease has a local or constitutional origin. In some 

* Hennen's *ObBervatlons on some points in Mllitaiy Surgery/ p. 233. 
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epidemics it set in with febrile symptoms and general constitntional dis- 
turbance, and in others the symptoms were entirely local, or very slight 
constitntional disturbance. There is no doubt as to its highly contagious 
and infectious character, that it is capable of being transmitted by nurses, 
clothing^ dressings, instruments^ sponges, and atmosphere ; that it attacks 
wounds in every stage and condition ; that it can be inoculated ; that it is 
generally caused by overcrowding of wounded, bad ventilation, want of 
cleanliness, privation, intemperance, and previous exposure^ but that there 
are occasions when it occurs m the form of an epidemic, notwithstanding the 
most rigid and careful sanitary regulations ; that it appears in all climates, 
in all seasons and weather, the wet and moist or very cold being most 
favourable to its production ; and, finally, that there mav be predisposing 
causes, such as patients having a scorbutic tainL an enfeebled constitution, 
or a nervous system depressed by the effects of a severe operation, or ad- 
ministration of chloroform. 

The symptoms in every feature of the disease have been so well described 
by Hennen, Blackadder, and Taylor, in the foregoing remarks, that it is 
scarcely necessary to repeat them here. 

With regard to the treatment of this formidable disease, no specific has 
as yet been laid down for its cure, but each medical o£5cer who has had the 
misfortune to meet with it has recommended such treatment as he found 
most successful. 

The first consideration of the surgeon will be to try and prevent a further 
spread of the disease, by removal of the infected patient from amon^ the 
other wounded, and by prophylactic measures, such as the use of disin- 
fectants with all suppurating wounds, plenty of fresh air, strict sanitarv 
arrangements in and about the hospital buildmgs, destruction by fire of all 
dressings, the total disuse of sponges, cleanliness among the patients, 
attendants, clothing and bedding, evacuation of infected buildings, and 
fumigation of them. 

The sufferer will have to be considered with respect to local and con- 
stitutional symptoms. For the former numerous applications have been 
tried and recommended, which, as some writers remark, mav agree with 
the ulcer for a day or two, then become inert or hurtful. The following 
are some of these : — Strong mineral acids, arsenic, nitrate of silver^ turpen- 
tine, creasote, permanganate of potash, camphor, antiseptics, iodme, per- 
chloride and sulphate of iron, carbolic acid, irrigation, leeches ; also the 
bromides and actual cauterv, as recommended by Pouteau, Delpech, and 
Dupuytren. Of late years bromine and the actuiil cautery have afforded 
the most satisfactory results^ 

Mr. A. E. Baker, of Dublin, who had some experience of the disease 
during the Franco-Grerman War of 1870-71, while aiding the sick and 
wounded, says the more active treatment employed with a view to arrest 
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the ravages of the disease, consisted in the application of various caustics ; 
thus liquor f erri sesquiehloridi, chloride of zinc, acid nitrate of mercury, 
nitric acid, and the actual cautery, were all made use of ; none of them, 
however^ seemed to be of any service except the last ; indeed, after the 
application of the chloride of zinc, the extent of the wounded surface 
seemed to increase more rapidly than before. 

In the application of the actual cautery, he considers that, if only pro- 
perly applied, it would always put a stop to the morbid action ; out to 
bring this about care had to be taken to let the effect of the hot irons 
extend beyond the tissues already the seat of the affection, and into the 
healthy structures further oft,* 

Le^ouest considers the actual cautery most useful in severe cases of 
hospital gangrene. " Unfortunately," he says, " its use is not always practi- 
cable. It requires a steady hand and great determination to place the iron 
in the neighbourhood of the lar^e vessels, nerves, tendons, articulating 
surfaces, which sometimes render its application dangerous." 

Hamilton, after mentioning the usual local remedies, remarks that from 
his own experience he is convinced of the superiority of bromine over any 
other preparations, as a local application. Dr. M. Goldsmith, U.S.Y., in- 
troduced this agent ; and, for its application, Hamilton gives uie following 
useful and practical hints : — 

1. The use of an anssthetic^ if the operation promises to be a lon^ and 
tedious one, Mr. Hamilton objects to, on account of its depressing influ- 
ence as a predisposing cause of the disease. 

2. The wound should be thoroughly cleansed with warm water and soap, 
and freed from all dead and jrangrenous tissue by means of scalpel or 
scissors, aided by the forceps. The healthy tissue should be denuded as far 
as possible. 

3. The surface to be treated should be thoroughly freed from moisture, 
the pouches and recesses not being omitted. 

4. If the pure bromine be used, a small glass pipette should be introduced 
into the bottle containing the liquid, and then being carried to the sur&ce 
to be cauterised, thoroughly applied to every part. Cavities may be 
reached by means of small portions of lint dipped m the bromine, and then 
carried, by means of an eye probe, or a pair of forceps, into tne desired 
positions. 

5. It is frequently beneficial to paint the surrounding tissues, to the 
extent of an inch, perhaps, with a solution of the bromine ; using a drachm 
of the bromine to four ounces of water. 

6. Immediately after the application of the bromine an emollient poultice 
should be applied. This tends to allay any undue irritation, and favours 
the speedy evolution of the slough. 

• « The Medical Press and Circular/ March, 1873, p. 267. 
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He recommends diluted solution of the pure bromine^ in the proportion 
of a drachm to eight ounces of water for unhealthy-looking woundB.** 

Constitutional Treatment, — ^Venesection was at one time strongly recom- 
mended, but it has fallen into disfavour, the typhoid type of Sie disease, 
and the demand for support, causing surgeons to be adverse to such 
practice. 

Hennen used the following treatment in the epidemic at Bilbao. On 
first invasion of the disease, as well as on all occasions of threatened 
relapse, that the primae vis be well cleared by full emetics, followed by 
purgatives, and that the state of the bowels and skin be carefully attended 
to uiroughout its whole progress. For local treatment, he recommends 
that the sores be covered with large fermenting poultices, and if there be 
great tension and inflammation of the limb, doth dipped in saturnine 
solutions should be applied. For irritable sores, tincture of opium, camphor 
dissolved in oil, or paste of camphor and opium ; when the foetor is great, 
charcoal, either alone or mixed with bark or camphor. 

Blackadder recommends the use of Fowler's solution of arsenic as an 
escharotic: he fomid it answered well in arresting the progress of the 
disease at Passa^s and at Antwerp. 

Mr. Taylor is m favour of the application of nitric acid^ applied with the 
blunt end of a probe, so that it not only destroys the cuticle, but kills the 
cutis vera and probably cellular membrane underneath. 

Gross considers the great constitutional remedy to be opium, either in 
substance or in the form of morphia. It should be given in large doses 
generally, not less than from two to four nains every six or eight hours, 
in union with a diaphoretic, as ipecacuanha, tartar emetic, or the neutral 
mixture. 

The local treatment, he says, should be of the most gentle and soothing 
character. Vesicles should be promptly opened, and the whole surface 
pencilled over with a weak solution of iodine, followed by the warm or cold 
water dressing, containing a la^e supply of acetate of lead and opium, 
a cloth dipped in the solution being constantlv kept upon the part. If an 
eschar has formed, the adjacent structures should be freely rubbed with 
the solid nitrate of silver, and as soon as the slough has dropped off, the 
bottom of the sore should be thoroughly mopped with a weak solution of 
acid nitrate of mercury, nitxic acid, or perchloride of iron, with the view 
of changing its action. If the tendency to spread is ver^ great, and there 
is at the same time excessive pain with a feeling of tension, scarifications 
and incisions must be practised in the same manner, and with the same 
object, as in Erysipelas. 

Amputation during the progress of the disease has been attended by the 

• Hamilton*8 •Military Surgery/ p. 577. 
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most unsatisfactory consequences. Hennen considers that it is most im- 

E roper to attempt to operate before the fever has abated, and the sloughs 
egm naturally to detach themselves. To give amputation every possible 
chance of success, separation is indispensable ; the skin detach^ as littie 
as {possible from the muscles, and the bleeding from the small vessels re- 
strained by pressure and dossils of lint dipped in oil of turpentine, while 
the ligatures on the large trunks should have both ends cut short* 

Hamilton is of opinion that amputations performed during the progress 
of the disease are, as a general rule, disastrous, for the following reasons : — 
The patient is in no condition to rally from the effects of the operation, 
and tne stump is exceedingly liable to be attacked with the disease for the 
arrest of which the operation was performed. 

* Hennen's * Observations on Military Snrgeiy/ p. 249. 
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ERYSIPELAS. 

This formidable disease is the result of blood poisoning, which frequently 
attacks sick and wounded in civil and military hospitals, and seriously 
complicates surgical operations and injuries. 

It may occur sporadically, without any wound, lesion, or injury, in persons 
exposed to cold whose health is somewhat deranged, or in a wounded per- 
son predisposed to the disease, or by contagion or infection through con- 
tamination by dressings, attendants* angers or clothes. It may occtir as an 
epidemic from some tmknown atmospheric influence, by over-crowding of 
hospitals, imperfect ventilation, noxious effluvia, or want of proper sani- 
tation ; by inoculation with putrescent animal matters in patients whose 
constitutions are already weak and debilitated. 

The exciting causes may be local injury, wounds of any kind, contusions, 
fractures, sprains, lacerations, wounds of extremities, scalp wounds, and 
exposure to cold draughts. 

Lacerated and punctured wounds are more liable to its attacks than clean 
incised wounds ; injuries about the head, hands, and knee appear especially 
so. 

External erysipelas is generally arranged in three divisions : " 1. The 
cutaneous ; 2. The cellulo-cutaneous, or phle&nnonous ; and 3. The cellular 
or diffuse inflammation of the cellular tissue. 

The first, or ctUaneouSy is of the mildest form, and is known by redness 
of the skin, which disappears momentarily on pressure, with severe burning 
ur smarting pains, and swelling from effusion into the cellular tissue. 

The intensity of the redness, which is the characteristic symptom of 
this disease, will depend very much upon the state of health of the patient, 
as in debilitated subjects it takes on more of a yellowish tint. In this 
form miliary vesicles, or large blebs, may appear about the third day, 
when they break and crust. 

The constitutional symptoms will be rigors, alternate chills and flushes, 
followed by headache, nausea, hot skin, quick pulse, coated tongue, consti- 
pation, sometimes diarrhcea, and, in severe cases, delirium at night. 

This form, called inflammatory erythema, frequently attacks distant 
parts of the body, subsiding in the part first affected, when it is known as 
erratic ; or it may extend rapidly over the cutaneous surface. ^In case there 
is a wound or granulating surface, it takes on an unhealthy action : the 
edges or surface become fiabby, and covered with thin serum, instead of 
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healthy pofi : granulations become pale and more or less absorbed, or the 
wound may become drjr and the edges swollen ; and when there is a ten- 
dency in a wound to unite, the adhesion gHLves way. 

In the second, or cellido-ctUaneous or phlegmonous, the redness' is deeper, 
sometimes even dusky or purple ; inflammation extends deeper into the 
tissues, and, if n^lected, will terminate in diffuse suppuration or sloughing 
of them, extending to the intermuscular septa, the sheaths of the vessels 
and tendons, or the tendons themselves ; the swelling is much greater, is 
hard and brawny, pitting on pressure ; the pain is severe and throbbing. 

The constitutional svmptoms will commence as in the cutaneous form, 
but more intensified ; they will, however, soon assume a tjrphoid character if 
the patient is weak and has been subjected to much privation and exposure ; 
but if under the influence of proper treatment and the patient is strong, 
the inflammation will subside and the disease will graduall]^ disappear. 

In the third, or cellulo-cutaneous or diffuse inflammation, the disease 
affects the areolar membrane primarily, and the skin secondarily. It is 
characterized by the same local and constitutional signs and symptoms as 
phlegmonous erysipelas, but more intense. As the disease advances, the 
skin becomes mottled, livid in patches, and rapidly runs into blackish 
sloughs. It mav extend to any distance up a limb, and even invade, the 
trunk ; it will also affect the sheaths of the vessels and tendons, andi the 
tendons themselves. The joints may also become involved, and bones be 
denuded of periosteum and become necrosed. 

The treatment which should be adopted in the first form must be to clear 
out the stomach and bowels by an ipecacuanha emetic and mercurial purge* 
Then the conation of the patient as regards constitution, age, and previous 
habits will be the best guide. Should he be young and robust, spare diet 
and diaphoretics, with uie local application of fomentations, will be snflfi- 
cient ; but in men who have been exposed to privations, who may be debi- 
litated from any cause, when the disease assumes a lower type, ammonia, 
bark, camphor, tincture of the sesquichloride of iron, wine, and nutritious 
diet should be administered. The tincture of iron and also quinine have 
been found most beneficial, acting speedily. 

The local abstraction of blood by leeches, cupping, or punctures is not 
advocated by modem surgeons. In' the cellulo-cutaneous form, the object 
is to prevent the inflammation running into a state of gangrene ; for this 
purpose purgatives and antimonial diaphoretics should be administered in 
the first instance. It the disease advance to suppuration or gangrene, it 
will be necessary to support the patient by tonics, stimulants, and generous 
diet. The parts should be kept at rest and elevated. Poultices and fomen- 
tations, with chamomile or poppy-head applications, may check the disease ; 
but if not successful, and it advance to suppuration or gangrene, it will 
be necessary to make free incisions through the cellular tissue into the 
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fascia, which will allow the blood and eifased serum to pass off ; poultices 
or fomentations must then be applied, and as sloughing and suppuration 
take place, further incisions must be made to allow of their evacuation. 

Dr. C!op^and Hutcheson recommends incisions about 1^ inch in length 
and 2 or 8 inches apart in a longitudinal direction, cutting into the fascia 
and be?ond it, according to the extent of the inflammation. 

Sir W. Laurence recommends one long incision, which has been objected 
to by many suigeons on account of such a wound inflicting a severe shock 
on uie system from hsemorrhage, and the one incision not relieving the 
tension. 

South advocates incisions arranged in fours | | , so as to enclose a 

diamond-shaped space, which relieves the tension. 

Erichsen recommends that the incisions should be of limited extent, from 
two to three inches in length ; at most they should not extend deeper than 
into the gelatinous-looking subcutaneous areolar tissue, unless it nappens 
that thedisease has extended beneath the fascia, when tiiey may also be 
carried through it. 

In the after-treatment the limb should be well supported by soap plaster 
from the points of the toes or hands up to the limb, apertures being made 
in the stnps opposite the wounds to admit of free discharge. The limb 
should be enveloped with cotton wool and surrounded with a bandage. 

Burrowing under the skin must be prevented by following up sinuses 
and dividing unhealthy vascular connections. Tissues in a state of slough 
or gangrene will have to be gently removed, as their presence may produce 
most serious consequences by their decomposed condition. 

In the treatment of cellular eiysipelas support may be required from the 
first. The local treatment is the same as in phlegmonous erysipelas. 

Cold applications should never be used in any rorm of erysipelas. 

The after-consequences of cellulo-cutaneous and cellular eiysipelas may 
be most troublesome, the inflammation having extended to tne sheaths of 
the tendons and the tendons themselves. There may be stiffness of joints 
and contraction, as frequently occurs, in the fineers, wrist, elbow, and knee, 
where these tendons become so completely matted together that die motions 
may be seriously impaired, if not destroyed, or the joints or bones may be 
so diseased as to require amputation of the limb. 

The army surgeon is most likely to meet with diffuse inflammation after 
shell wounds, or in wounds from splinters of wood. Soldiers doing duty 
in supply departments and employed in the slaughtering of animal^ are 
verv liable to the disease. 

On the first appearance of erysipelas the infected individual should be 
removed from the vicinity of tlie sick or wounded, or, better still, the sick 
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or wounded should be removed from the yicinity of the erysipelas ; the 
latter in most cases being utterly impracticable, the most the surgeon can 
do is to isolate the sufferer and prevent all communication between him and 
the other patients, hygienic measures being at the same time enforced. 

PHLEBITIS. 

Ii^FLAMMATiON of the veius may be divided into two kinds — ^idiopathic 
and traumatic ; and these again mto adhesive, suppurative, and diffuse 
phlebitis. 

The idiopathic form is generally of adhesive nature arising from exposure 
to cold and wet. 

The traumatic^ or that which the army surgeon has most frequently to 
contend with, may arise from a vein being wounded^ and the wound not 
being accurately closed, or when disturbed irritation is set up, and pus al- 
lowed to enter tne vess^ ; or it may arise from the application of a ligature, 
or from any description of wound to the veins (especially in unhealthy sub- 
jects and at particular seasons) which predisposes to low forms of inflam- 
mation, giving rise to symptoms of most serious nature, and not unfre- 
quently ending in blood poisoning, pyaemia, diffuse erysipelas, suppuration. 

In the idiopathic form the larger veins are generally affected, the disease 
bein^ localized and limited ; but in the traumatic it may occur in any vein 
that IS wounded, the inflammation being more extended. 

In both, the disease may commence with the adhesive form, but in the 
latter it generally runs on to suppuration. 

The symptoms: An enlargement of the vein, which becomes hard, 
swollen, painful, and knobbed, having a reddish-purple colour ; stiffness, 
and severe twitches through the limb, with hard, tense feed, and pitdng 
on pressure, from the state of oedema. Much stress has been laid on this 
latter symptom by some authorities as a diagnostic sign in deep-seated, 
adhesive phlebitis, when the vein cannot be felt, and mav be the first 
symptom noticed. ^ The oedema may give rise to a hard, white, and tense 
condition of the limb, which pits on pressure, though in some cases the 
hardness is too great for this." '^ 

These symptoms may be relieved under suitable treatment ; but should 
the disease advance to suppuration^ there will be high fever, shivering, and 
the usual symptoms denotmg that it has taken place, or is about to do bo. 

The treatment at first will consist in most perfect rest ; the applicatioD 
of leeches along the course of inflamed vessel ; warm applications, such as 
fomentations or poultices ; and^ when the patient can bear it, the adminis- 
tration of Bidine purgatives. If, on the otner hand, there is depression, J t 

* Erichsen's ' Science and Art of Surgery,' voL 1., p. 641. 
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will be necessary to administer ammonia, bark, and stimulants. When the 
cedema and hardness of the limb continue, salt and nitre poultices have 
been recommended for their removal ; also blisters, or pressure with an 
elastic roller. In suppurative phlebitis, local abscesses may form, which 
run their course like other abscesses, and are bound and limited by inflam- 
mation, so preventing their contents entering the vessels and mingling with 
the current of the blood ; but should the pus by any means enter the cir- 
culation, the result will in all probability be most serious, and they should 
be opened without delay. 

Diffuse phlebitis is generally a low form of erysipelas, which com- 
mences as BXi ordinary case of inflammation of the veins, but soon takes on 
alarming symptoms, characterized by extreme prostration, dry brown 
tongue, fluUermg pulse, sordes on the teeth and mouth, diarrhoea, deli- 
rium, and deatii. 

Such a case would require the same line of treatment as that recom- 
mended for diffuse erysipelas of the worst form. 
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VYMmJL 

Oldeb Burgeons hardly recognised this disease, althou^ correct descrip- 
tions of it are given by them under the headings of '* purulent deposit^" 
"consecutive pneumonia," *^ consecutive fever." 

Professor Aitken defines the disease as " a febrile affection, generally 
sequent on wounds, suppurative inflammation of bone, on surgical opera- 
tions, resulting in the formation of secondary abscesses in the internal 
visceral organs (most frequentiy in the lungs, liver, kidneys, spleen, and 
brain), and also in joints and connective tissue sometimes, but not neces- 
sarily, associated with phlebitis or embolism" The disease has lately 
been described under the various names of pyogenic f ever^ purulent infec- 
tion, putrid fever, surgical fever, purulent absorption, septicemia.* 

It IS a disease often originating in contagion, or by inoculation conveyed 
by nurses, clothing, fingers of attendant, or dressing. It may appear 
spontaneously after acute inflammation, involving large portions of bone, 
or in compound fractures, accompanied by extensive laceration of the soft 
parts ; by modes of dressing wounds preventing union by the flrst intention, 
and promoting suppuration 

Those suffering from severe injuries, wounds, or having undergone 
surgical operations and suppurative mflammation involving bones, veins, or 
joints, have the reputation of being most liable to it, es^ially in large 
hospitals, where tnere is over-crowding of patients with suppurating 
wounds, and in damp, moist weather, bad ventilation, and defective sanitary 
arrangements. Notwithstanding all these circumstances, which it is said 
cause the disease, it has been &tely pointed out by Mr Presoott Hewett 
that pyaemia occurs also in cases even when placed under the most favour- 
able conditions — ^perfect isolation, large airy rooms in the country, with 
plenty of fire^ air, and in every way well-cared f or^ Pynmia appears, 
too, at times to be connected with atmospheric conditions ; several cases 
occurring without any apparent cause, at or about the same period, in 
different places.t 

Surgeon Sanford Moore, 4tii Dragoon Guards^ who had considerable 
expenence when aiding the sick and wounded durmg the Franco-German 
war, 1870-71, remarks : " Pyaemia and hospital gangrene proved as great 

• Aitken's 'Scienoe and Practice of Medicine,' voL 1., p. ?8l. 

t Mr. Prescott Hewett'B Address, 'British Medical Journal,' January Slat, 1874, 
p. 131* 



PYEMIA, [241 



scourges as ever in the hospitals. It seemed extiaoidinary how these 
diseases appeared in some buildings and not in others, although both ap- 
parently presented the same conditions for attracting the disease. Nor 
does the supposition of superior hygienic arrangements explain their 
absence from some buildings; for a very dirty building, with patients 
huddled together in small rooms, their personal cleanliness entirely ne- 
glected, and each man with one or more profusely suppurating wounds, 
was given over to our ambulance in January last, and in this bulling there 
had been no pysmia or eangrene, although it had been occupied by a still 
greater number of wounded lor a month back." 

Mr. Moore remarked tiiat the diseases do not occur in hospital buildings 
until they have been occupied for at least ten days. He has not seen the 
diseases occur in a room for only one patient unless it was previously 
occupied by wounded. Nor has he seen them occur among patients in the 
upper stones of a house. A room once poisoned, no disinfection or white- 




slight as well as severe wounds take p;^aemia.'< 
The following conditions have the credit of favourmg the occurrence of 
the disease: debility attending convalescence after acute disease, intempe- 
rate habits, shock, htemorrhage, nervous depression, chronic venereal 
disease, and exposure to transport of wounded, especially of those suffering 
from compound fracture of long bones ; on the other hand, the most 
healthy have been attacked by it 

^ The attack is usually very sudden, coming on generally between the 
tenth and twentieth days after receipt of injury, and is marked by severe 
rigor, followed by profuse perspiration, which will in all probability leave 
the patient apparently well, but wiU recur in a day or so, producing great 
depression, the pulse becoining feeble, rapid, or variable, often intermittent, 
temperature high. The rigor may be preceded by secondary haemorrhage, 
described as parenchymatous htemorrhage, characterized by general oozing 
from the surnice of woimd or stump. 

"The sufferer may be attacked with cough, with or without expectora- 
tion, pleurisy, pneumonia, bronchitis, by peritonitis, pericarditis, or effu- 
sion in the head ; but these complications may be entirely absent, or exist 
separately. The appetite disappears, the tongue becomes dry and brown, 
nausea, vomiting, and diarrhoea supervene, countenance becomes yellow or 
jaundiced, delirium seto in at night. The perspirations are still more 
profuse and exhausting, preceded by severe rigors ; abscesses rapidly form 
m the joints, or among the various tissues of the bodv ; these are of a 
widely-spread character, and very insidious, as they ort^ occur without 



• « 



Lancet,' April 8th, 1871, p. 477. 
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any local signs (the pus sometimes infiltrating the cellular tissue and 
muscles of a trunk to a great extent), and are most frequently met with in 
the axilla in the groin, Sack, iliac fossa, thigh and calf of the leg, giving 
rise to much suffering and exhaustion, from which the patient rapidly 
sinks. The disease may be at first mistaken for ague, rheumatism, or typhoid 
fever, but the continued rigors, followed by profuse perspirations, ex- 
haustion, and suppuration, will soon declare the true nature of the disease." 

The prognosis of the disease is most unfavourable. It is usually &tal ; 
mild cases may recover, but when the disease is acute, when the rigors 
quickly follow one another, when the pulse is unsteady, the temperature 
high, the patient restless, the disease will in all probability prove rapidly 
fatal. 

Treatment. — An endeavour should be made to purify the blood, and keep 
up the strength of the patient. The first indication must be done through 
change of air^ strict cleanliness, good ventilation, administration of such 
remedies as will obviate the contamination of the blood. If the tongue is 
foul, and there appears to be hepatic congestion, calomel, followed by a 
pur^tive, should be given at once ; this may be followed by the adminis- 
tration of the chlorate of potash, and some of the mineral acids, such as 
hydrocloric acid and nitro-muriatic acid. Professor PoUi suggests such 
agents as will prevent the process of vinous fermentation going on in the 
bloody caused by the introduction of septic poison : these are sulj^hurous 
acid m combination with either soda, potash, magnesia, or lime, given in 
large doses.* 

The second indication may be carried out by giving brandy, wine, 
ammonia, bark, quinine, and nutritious diet ; above all, hygienic measures 
must be strictly enforced as far as possible, which may be a difficult point 
to attend to, when the accommodation ma^ be limited, the weather inclement, 
and no means of preventing overcrowding. The surgeon should keep in 
view the experience obtained during the war of 1870-71, when it was ob- 
served that pyaemia occurred most frequently in permanent buildings; 
next in frequency in huts, and last of all in tents. Pure air is of the 

greatest importance, and one must ever remember the remarks of Sir J. 
aget, who declares that the few patients whom he had known to recover from 
the disease owed their lives to hetng kept in a current of fresh air, 

Mr. Jessop, of Leeds, recommends that when pus forms in joints, it be 
removed with the pneumatic aspirator. He records two cases in which the 
result was satisfactory, the recovery being complete and rapid. 
The primary lesion should be kept clean, cool, and disinfectants applied. 

* Mr. W. MacCormack, in referring to Professor Polll*8 antlzymotic treatment, says: 
*' It appeared to me to do a good deal of harm, and never much, if any, good ; diurfaoea 
was induced by it, aa well as vomiting.''—' RecoUections of an Ambulance Surgeon,' 
p. 103. 
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Abscesses frequently occur in the neighbourhood of the lesion connected 
with injured bone ; these should be searched for and evacuated. 

The cauterization of superficial veins on the proximal side of the diseased 
part, with a view to prevent the further entrance of poisonous matter into 
the blood, has been suggested. 

SEPTICiEMIA. 

Tjtis disease has been described by some authors as being one and the- 
same disease as pyeemia, and hy others as being of the same group, having 
definite and distmct characteristic symptoms. There is no doubt that it 
bears much resemblance to it in its origin and results, but its progress 
differs materially in many points. M. Vemeuil holds that all surgical 
fevers are so many different forms of septiciemia ; he believes that the 
disease may be developed spontaneously from decomposing organic matter 
in the surface of the wound. The poison thus created he calls sepsine, and 
he thinks that having been generated in a wound, it is inoculable in in- 
finitesimal doses, and acts as a fermentf producing the disease septicaemia.* 

M. Gosselin maintains that septicaemia only anses from the introduction 
of a specific poison from without, through the wound surface, and so into 
the blood.t 

Mr. Wyatt, who appears to have taken much trouble during the siege of 
Paris, 1870-71, to investigate the cause of this disease, designates it as a rapid 
generation of gaseous products from degeneration of tissues of the wounded 
Bmb, which^ he says, was generally one of the lower extremities, the result 
being invariably fatal, and the duration of life from the date of the wound 
limited to about six days. He was unable to discover uiy lesion of artery 
or vein which might have been the cause of the disease. He, however, 
found laceration of the sciatic nerve, but does not venture to offer any 
explanation of the circumstances as provocative of the peculiar symptoms 
of the affection &om defective nervous energy, simply recording the con- 
dition for future inquiry. | 

*' Septicaemia is frequently associated with, or rather tlie sequel o^ throm- 
bosis, embolism, and i)hlebitis, arising probably in these morbid conditions 
from softening, breaung-up, putrefaction, and absorption of coagula ; or it 
may occur in connection with gangrenous osteo-myelitis and osteo-phlebitis. 
The symptoms are swelling and discoloration of the affected limb, oedema, 
from infiltration, which pits on pressure." 

There are high fever and temperature at the outsel^ not preceded as a rule 
by rigor, or foUowed by profuse perspiration ; and if these do occur, they 

*• Gordon's * Lessons on Hygtene and Surgery/ p. 198. f Ibld^ p. 198. 

1 * Report on Franco-Gemuui War, 1870-71/ by Snrgeon-Mi^or Wyatt, p. 18. 

B 3 



244] S^PTlOJSMtA. 



seldom recur during the progress of the disease. The skin is dry, no 
jaundice, but great prostration, with a temperature, as the disease advances, 
lower than the normal stimdard. Abscesses do not generally form in the 
viscera or joints. 

The treatment will be the same as in pyaemia. An endeavour should be 
made to try and eliminate the poison from the blood, by the administration 
of antiseptics, supporting the constitution with good wholesome diet and 
stimulants, attention being paid to cleanliness and pure air. 

Warmth, in the form of fomentation or poultices, should be applied if} 
the injured part. 
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OSTEO-MYELITIS. 

Inflammation of the medullaiy membrane may occur in an acute or 
chronic form, the former being most likely to be met witi^ in warfare as 
the reeult of gun-shot injuries or amputation. It may, however, as Pro- 
fessor Fayrer remarks, have its origin in any wound, injuiy, or contusion of 
the bone, or of its periosteum or medullary membrane ; sudden extremes 
of heat or cold, constitutional vice, such as syphilitic or strumous deposits 
of bone, or necrosis of the exterior extencung inwards, and so causing 
mischief there. He is at the same time unable to explain why it should 
occur when the healthv condition and vigorous granulation of the soft 
parts of the same limb, or of other wounds treated in the same wards, 
and under similar local influences, indicate that the hygienic conditions 
generally are favourable.* The occurrence of this disease after gun-shot 
injuries or am])utation must be looked upon as most duigerous, in all pro- 
bability necessitating excision of the injured bone, amputation, or disarti- 
culation. 

Some difficulty has been experienced by writers in deciding as to the 
cause of this formidable disease. Some attribute it to hospital mfluences, 
that is, unfavourable hygienic conditions ; others to the result of irritation, 
such as may be produced by wounded being roughly carried after a com- 
minuted gun-shot fracture. 

It was remarked, during the Franco-Prussian War, 1870-71, that gun- 
shot fractures, owing either to the nature of the missiles or to the transport 
of the patients, were attended in a most remarkable manner by suppurative 
08teo-myelitis.t 

Professor Longmore remarks : " It is not believed that any essential 
difference exists l)etween the nature of the inflammation of the meduUarv 
tissue when developed by gun-shot wounds, and the inflammation which 
occasionally arises after the ordinary injuries and amputation of civil life ; 
but it is its comparative frequency after gun-shot injuries, and after am- 
putation consequent upon them, in men of previously sound constitutions 
in military practice, contrasted with the comparative raritv of its occur- 
rence in patients of sound constitutions in civil practice, that has caused 
attention to be so much directed to it, and to its proper treatment by army 
surgeons." X 

Tae presence of the disease may be suspected when, after an operation 
or ii\jury, the patient is attacked with shivering, deep-seated pain, and 

• Fojrrer'B * Clinical Surgery/ p. 42. 

t * Army Medical Beporte, I8tl,' p. 253. Article by Sorgeon-Major T. Fitzgerald. 

t *Medico-Chirurglcal TransactlODg/ vol. jclvUI., p. 44. 
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sweUing. If it be an amputated bone, the medulla will protrude like a 
fungus, and the periosteum will be detached from the bone, the soft parts 
retract, and the bone appear dry and discoloured. 

Fayrer says: "The symptoms in this formidable disease are, in the 
outset, said to be obscure. The local symptoms, no doubt, ma^ be so when 
the affected bone is unexposed or undivided. The constitutional symp- 
toms are tiiose of pyaemia, and, at the outset, may be mistaken for a mere 
access of fever, a ngor such as may follow any surgical operation, or may 
occur from other causes. But as the local and constitutional symptoms 
progress, the doubt is soon cleared up. The symptoms, in the acute form, 
generally make their appearance early, within a week or ten days. It may 
be earlier, after the operation, woimd, or injnry. The stomp, wound, or 
contusion may have been doing well. It may, perhaps, have sloughed a 
little, and the sloughs have cleared away, healthy granulations having 
appeared. The flaps may have united almost by the first intention, or aU 
but at a point or two, whence discharge continues. The pain is not neces- 
sarily acute, and the tenderness on pressure of the stump is but slightly 
increased. The discharge becomes more profuse, but it is not heiuthy, 
well-elaborated pus. A probe being introduced, the bone is found dry and 
denuded, and, if exposed, the medulla will probably be found protruding 
like a fungus, whilst the periosteum is stripped from the end oi the bone. 
Witii all this there may nave been only a quickened pulse ; or a febrile 
condition at some time of the day, the temperature at others being at, 
or even below, the natural standara ; or rigors, as yet so slight as hudly 
to have attracted attention, may have occurred. Such are the early stage 
and symptoms, local and constitutional. These rapidly progress and de- 
velop themselves in the most marked maimer. And now the critical period 
has arrived when it is necessary to make a thorough examination and 
decide the question whether it be osteo-myelitis or not. Exploration 
should be made with the finger, the stump, if necessary, being suficientiy 
reopened to admit of doing so, and the condition of the bone should be 
carefully examined and ascertained. In incipient cases the medulla wUl 
be found protruding like a fungus, and the bone surrounding it exposed to 
a greater or lesser extent. At a later period, the end of the medulla is 
found already blackened and encrusted, but within it is a putrid mass of 
bone debris and pus — a probe readily passing down the entire length of the 
shaft In the former stage you can wait and watch progress, the mischief 
may be Mhited, and a ring of bone be thrown off. But in the latter case 
immediate interference is necessary, uid nothing less than amputation, 
either at or above the next joint, will suffice. The constitutional symptoms 
will also have indicated the necessity for interference, and they are the 
symptoms of pycemia of a marked character."* 

• Fayrer'B * Clinical Surgeiy,' p. 46. 
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** The condition of the soft parts most not deceive. It is no uncommon 
thing to see the dead and putiid bone lying in the midst of perfectly 
healthy soft parts, and therefore the condition of the bone and the consti- 
tutional symptoms must be the guide as to the time and necessity for 
operation." 

In cases where the symptoms may lead one to suspect that osteo-myelitis 
is taking place in a bone that has not had its mediUla, or even its surface, 
exposed, tne treplune, if it can be applied, should be had recourse to ; and 
the discovery that the cavity of the bone is the seat of diffuse suppuration, 
as a general rule, lead to amputation or excision. Removal of the diseased 
bone being the only means of affording any prospect of recovery, the 
question is, whether amputation of only the portion diseased, or of the limb, 
is necessary. 

Baron Larrey was of opinion that the disease might be limited, extend 
partially, or invade the whole of the bone ; he, therefore, considered that 
resection was sometimes necessary, sometimes consecutive amputation, and 
sometimes disarticulation. 

M. Jules Bous^ in consequence of the fatal results of amputation and 
resection for this disease, proposed and carried out disarticulation of 
the injured bone. Of twenty-two cases in which he performed secondary 
disarticulation of joints for osteo-myelitis, all recovered ; whereas every 
soldier died whose limb was secondarily amputated, through the continuity 
of the injured bone, after the battles of Magenta, Montebello, and Sol- 
ferino. 

Mr. Longmore considers that, ^^ if amputation in continuity be performed 
while the endosteum is suffering from the inflammatory irritation excited 
by the violent injury to which the whole bone has been subjected, especially 
when this has assumed a chronic form, the endosteitis will most probably 
still pursue its course, even though the divided soft parts may at first 
become healed, slowly inducing death, more or less extensive, of bony 
tissue, and in time the usual consequences of such a condition throughout 
the whole stump. 

<< The morbid condition of the endosteum does not usually extend from 
the shafts of bones into their apophyses. 

**When amputation has been followed by the disease, exarticulation 
should not in any case be resorted to for the removal of the diseased 
stump, until the effect of complete removal of every particle of the dead 
bone by proper surgical measures has been ascertained. 

** Experience shows that, although a patient's constitution may be 

freatly impaired by the prolonged local aiseased action to which it has 
een subjected, and though there may be every reason to conclude that 
the artictdar extremity of the bone is in the condition understood by the 
term ^ osteo-porosis," yet the complete removal of the endosteitic sec^uestro^ 
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nuLf tfeed^r be foDoired by a lestontkm of the genenl heeUi, and by a 
eooditioti m ihe titamp so soand and firm that it inaj be iq»plied to anv 
pnrpofe of ntQity for which it may be competent^ according to its leoguk 
and podtioo.*^ 

Fsyrer does not urge the opention of diaaztknlatiim always in pief er- 
enee to section of tbe bone at the next segment of the limb. He says, in 
the cases of the hip and dionldei^ disarticolation, of course, alone is piac- 
ticable ; whereas m the leg and f oreaim, the respective advantages of 
disarticnlation at the elbow or knee maj faidj be questioned — and he 
has no hesitation in saying Uiat, exc^t m cases of endemic tendency to 
osteo-myelitis, section of the homems or femur, in their lower third, isi 
an good, if not a better operation than disarticolation. The greatpoint to 
be attained is removal of the whole of the snppuiating bone. Whenever 
there is an endemic tendenc^r to osteo-myelitiB m a hospital, this disarti- 
culation, though, in itself, inferior as an operation to section of the bone 
(according to his view in the case of elbow and knee), should be pr^erred 
to amimtation throng the bone, as the tiesh. bone- wound might, under the 
endemic influence, give rise to an attack of 08teo-myelitiB.f 

Operative measures should be adopted at an early period, before pyemic 
symptoms have commenced to appear, as, once that disease has set in, 
amputation, disarticulation, or excision are of no avail. It is, however, a 
dimcult point to decide how long amputation may be deferred on the 
chance ox miscUef being limited, and the diseased part thrown off without 
the constitution being affected. 

The constitutional treatment in this disease should be improvement of 
the system by tonic wine, nutriment, change of air, and strict attention to 
hygienic conditions. 

* Txmgmore's * Remarks on Otteo-MyeUtis.'— •' Medloo-Chirurglcal Transactions* vol. 
xlvlH., p. 61. 
t Fftyrer's * Clinical Surgery/ p. 36. 
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SCURVY. 

When scurvy presents itself among soldiers in time of war, it ap^ars 
under different forms, such as swelling of the limbs, ulceration, especially 
of old cicatrices, having a livid colour and irregular tumid border, with a 
surface covered with a spongy, dark-coloure^ strongl^r-adherent foetid 
crust, dysentery, haemorrha^ nodes, spong^y swelling in the gums and 
petechiflB ; rendering the subjects quite inefficient, and aggravating wounds 
or imuriea by preventing their healing. 

'^Measures to be adopted in time of war, or in prolonged sojourn on 
board ship, or at stations where fresh vegetables are scarce, are — 

" 1. The suppler of fresh vegetables and fruits by all the means in our 
power. Even unripe fruits are better than none, and we must risk a little 
diarrhoea for the sake of their antiscorbutic properties. In time of war 
every vegetable should be used, which it is safe to use, and when made 
into soups, almost all are tolerably pleasant to eat. 

** 2. Tne supply of the dried vegetables, especially potato, cabbage, and 
cauliflowers ; turnips, parsnips, Ac, are pierhaps less usefiU ; dried peas 
and beans are useless. As a matter of precaution, these dried vegetables 
should be issued early in a campaign, but should never supersede the fresh 
vegetables. 

^ 3. Good lemon-juice should be issued daily (1 oz.), and it should be seen 
that the men take it. 

" 4. Vinegar (^ oz. to 1 oz. daily) should be issued with the rations, and 
used in the cookmg. 

" 5. Citrates, tartrates, lactates, and malates of potash, should be issued 
in bulk, and used as drinks, or added to tiie food. Potash should be 
selected as the base, as there is seldom anj chance of the supply of soda 
being lessened. The easiest mode of issuing these salts would be to have 
packets containing enough for one mess of twelve men, and to instruct 
the men how important it is to place them in the soups or stews. Possibly 
they mip^ht be mixed with the salt, and issued merely as salt." * 

Iron, m the form of the tincture of the chloride, in doses of thirty drops 
three times a day, has been recommended by Dr. Hammond for this aiFiease. 
Attention shonla be paid to cleanliness, air, and exercise. 

*^ Parkes's ' Manual of Practical Hygiene/ p. 492, 
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FOOTSOBENESS. 

Pbofessob Paskbs remarks : ^ Footsoreness \a generally a great trouble, 
and frequently arises from faulty boots, undue pressure, chafing, riding of 
the toes from narrow soles, &.c Rubbing the feet with tallow, or oi^ or 
fat of any kind, before marching, is a common remedy. A good plan is to 
dip the feet in very hot water, before starting, for a minute or two ; wipe 
them quite dry, then rub them with soap (soft soap is the best) till there 
is a lather ; i^en put on the stocking. At the end of the day, if the feet 
are sore, they should be wiped with a wet cloth, and rubbed with tallow 
and spirits mixed in the palm of the hand (Galton). Pedestrians fre- 
quently use hot salt and water at night, and add a little alum. Sometimes 
tne soreness is owing simply to bad stockings; this is easily remedied. 
Stockings should be frequently washed, then greased. Some of iiie 
German troops use no stockings, but rags folded smooth over the feet. 
This is a very good plan. 

"Very often soreness is owing to neglected corns, bunions, or in-growing 
nails; and the surgeon must not despise the little surgeiy necessary to 
remedy these things ; nothing, in fact, can be called little if it conduces to 
efficiency. 

" If blisters form on the feet, the men should be directed not to open 
them during the march, but at the end of the time to draw a needle and 
thread ; the fluid gradually oozes out. 

" All footsore men should be ordered to report themselves at once. 

Ckajing, — "Occasionally men are much annoyed with chafing between 
the nates, or inside of the thighs. Sometimes this is simply owing to the 
clothes, but sometimes to the actual chafing of the parts. Powders are 
said to be the best — flour, oxide of zinc, and, above all, it is said, fullers' 
earth."* 

• Tarkes'ti 'Manual of Practical Hygiene,' pp. 39?, s'oo. 
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COOKING-PLACES. 

'* The simplest kitchen consists of a trench dag in the direction that the 
wind is blowing, of such width that the kettle, when placed on it, should 
not rest above an inch on each side. When the width is nine inches, its 
depth should be twelve at the end from which the wind is blowing, and 
continue that depth for four feet, decreasing then gradually to three mches 
at the opposite end, where a space must be ^f t eq^ to the breadth of the 
trench, to serve for a chimney. The fire is lit at the end where the trench 
is deep ; it should not extend beyond three or four feet up the trench. 
The kettles are placed touching one another along this tarench ; dry sods 
should be used to stop up the ebinks made by the roundness of the kettles, 
so that the space under them may form a flue. It is advisable to pile up 
sods, or, with stones and earth, to erect a chimney of at least one foot in 
height at the end away from the fire. All grass round the fire-places 
should be cut, to prevent accidents from fire. 

"These kitchens are susceptible of great improvement' The chimney 
can be made of mud, or wattle and daub, and the draught may be increased 
by using short pieces of hoop-iron, as bars stretched across the trench to 
support a filling-in of clav round each kettle, or, in other words, to make a 
regular place for the kettle, into which it will fit exactly, so that its posi- 
tion may be frequently changed, to prevent the contents of one being 
cooked before the other. As the day following the wind may change to an 
exactly opposite direction, a similar trench must be dug in continuation of 
the former one, the same chimney being used. In this manner the same 
chimney will serve for trenches cut to suit the wind blowing from all four 
quarters. The openings from these trenches into the chimney must all be 
dosed with a sod, except the one to be used when the fire is lit In some 
places, where bricks or stones suitable to the purpose are to be had, it is 
better to construct these kitchens on the ground instead of below its 
surface. 

*' In well-wooded countries, like America, two logs rolled together in the 
direction of tiie wind, the fire being kindled between them, make a good 
kitchen. In such places fuel is no object, so the construction of chimneys 
can be dispensed with, and the kettles hung from a stick resting at each 
end on a forked upright. 

field Ovens, — ^^The simplest method of making them is as follows ; Take 
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any barrel (the more iron hoops on it the better), the head being out ; lay 
it on its side, having scraped awav the ground a little in the centre to make 
a bed for it ; or, if there is a bank near, excavate a place for it, taking caie 
that the end of the barrel does not reach within six inches of the e&e of 
the bank ; cover it over with a coating of about six or eight inches of wet 
earth or thick mud, except at the open end, which is to be the month of 
,the oven. Pile up some sand or earth to a thickness of about six inches 
over the mud, arranging for an opening three inches in diameter being left 
as a flue (to increase the draught) to lead from the upper side of the banel, 
at the far end, through the mud and earth. This flue is only left open 
when the fire for heating is burning. When bread is put in, it should be 
covered over. Form an even surface of well-kneaded mud at the bottom 
within the barrel, to form a flooring to place the bread on. light a fire 
within the barrel, and keep it up until the staves are burnt. Tou will then 
have a good oven of tough, burnt clay, tied together by the iron barrel- 
hoops, when required for use, heat it as if it was an on&nary oven. AVhen 
the ashes are drawn out, and the bread put in, close the mouth with some 
boards, or a piece of tin or iron." * 



• « 



The Soldier's Pocket-Book,' by Ck>l. Sir Qaraet Wolseley, p. 152. 
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LATRINEa 

A LATBIKB should be made as soon as the ho8i)ital arrives on the 
ground. A small shallow trench will suffice for one night. 

In standing camps, latrines may be made with seato, as shown in fig. 115. 
The seat beii^ a simple pole, additional comfort may be given by adding a 
top pole to form a back ; but this is quite needless, except for hospitiQs. 
The trench should be made as narrow as possible, and from three to four 
feet deep. Too much care cannot be bestowed in selecting the site of the 




Fig. 116.« 

latrine, and placing it so that no filtration from it may reach the watef 
supply. A small piece of cativas may be carried to give some shelter to 
the latrine* If trees or brush are in the neighbourhood, it can be inclosed 
by a screen about four feet high. Twice a day. about ten a.m. and six p.m., 
the bottom of the pit should be covered witn a three-inch layer of dty 
earth. The wood ashes from the cooking-places should be spread about in 
the vicinity. lime, if it is to be had, should be used in large quantities. 

The heiuth and comfort of every one in hospital depends very much 
upon the manner in which these duties are conducted* 

* Fig. 116 is taken from Regulations and Instructions for Encampments, Hone 

GuaTdB, iBt August, 18tl, plate zzvit 
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EXTEMPOnARYWAT^n FlLTEttS. 



WATER. 

V\:Rt. water being so essential, the following instructions may be giren 
here : *' When halting ground is reached, it may be necessary to filter the 
water. A common puin is to carry a cask, charred inside, and pierced 
wiUi small holes at the bottom ; it is sunk in^ a small stream, and the 
water rises through the holes. A better plan still, is to have two casks, 
one inside the other ; tiie outer pierced with holes at the bottom, and the 
inner near the top ; the space between is filled with sand, graveL or char- 
coal if procurable ; the water rises through the gravel between the barrels, 
and flows into the inner barrel (fig. 116). 




TTTTT 

Fig. 116. 

" In the French army it is ordered that, if other means cannot be pro- 
cured, fresh and inodorous straw be taken, and chopped fine, and pressed 
at the bottom of a tube pierced with holes ; if possible, charcoal is to be 
intercalated among the straw. Great care must oe taken to have the straw 
pure, and to change it often. 

** Medical officers should make arrangements for the different places of 
supply. Men and cattle should be watered at different points ; places 
should be assigned for washing ; and if removal of excreta by water be 
attempted, the excreta should low in far below any possible spring. In 
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case of a spring, several reservoirs of wood should be made, and the water 
allowed to flow from one to another — ^the highest for men, the second for 
cattle. If it is a running stream, localities should be fixed for the special 
purpose; that for the men's drinking-water should be highest up the 
stream, for animals below, washing lowest ; sentries should be placed as 
soon as possible. 

^^The distribution of water should be regulated : streams are soon dried 
up, made turbid, and the water becomes undrinkable for want, perhaps, of 
simple management." * 

"Water may be filtered through a sponge, or a cloth of any kind ; or by 
rolling a haa<uul of grass in the form of a cone, and having dipped it into 
the i>ool, allowing it to drip from one end." f 

In India, especially on board river steamers, where drinking-water is 
taken direct from the river, which is generally very muddy, a lump of 
alum is moved rapidly through it with satisfactory results* 



DIETS. 

The following scale of diets has been proposed for fixed hospitals ; fof 
further particulars respecting it, reference should be made to the Hospital 
Kegnlations. 

On service in the field the sick and wounded would be supi^ied with 
their usual daily rations, which might be supplemented bv medi<ail comforts^ 
or such articles as the Supply Department might be able to provide^ 

* Parkee's * Manual of Practical Hygiene,' p. 63« 
t HamUton's 'MUitary Snrgerjr/ p. 153. 
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SCALE OF DIETS. 



DIET 
Military Hoepitals. — Artioles oompOBinfr tbe 





Tea. 


Milk. 


Low. 


Chicken. 




Bread 
Tea. 
Sugar 
Milk 


. . 12 oz. 
• • ill 
. . 2*11 
. • 6 fi 


Bread . 12 oz. 
Bice . . 2 ,, 
MUk . . 3 pints 
Sugar . 1 oz. 


Meat . . 8 oz.* 
Bread . .14 ,, 
Salt . . i ,, 
Tea . . i ., 
Sugar . . U ,, 
Milk . . 6 ,, 
Butter . 1 ,, 

• Without boue. 


Fowl . . 8 oz .• 
Bread . .16 . , 
Potatoes . 8 ,, 
Salt . . i ., 
Tea . . i,. 
Sugar . . li , , 
MUk . . 6 ,, 
Butter. . 1 ,, 

• 10 (If with bone). 


1 

r 
t 



Bbbakfaot. 




DararsB. 



Tea 
Bread . 


. Ipint 
. 4oz. 


Rice mUk 
Bread. . 
Sugar . . 


Ipint 
4 oz. 
1 11 


Beef tea. 
Bread . 


. 15 oz. 
. 4 ,. 


Fowl . . 8oz. 

Either roasted or 

made into diicken 

tea , . . 12 0Z. 

Bread • . 6 ,« 





SUPPES. 



Tea » ♦ 
Bread « . 



ipiut 

4 OZ. 



MUk . 


. ipnt 


Tea . . 1 pint 


Bread. 


. 4 oz. 


Bread . . 5 oz. 
Butter . i ,, 



Tea . 
Bread. 
Butter 



1 


ptait 




6 


01. 




i 


I > 





JVofe.— 'Drinks for patients are to be made and charged according to the IbUowing 
proportions:— 
Barlej/ iTafer.— Barley, 2 oz. ; sugar, 8 oz. { for every five pints. 
Bice TToter.— Bioe, 2 oz. ; sugar, 2 oz. ; for every five idnts. 
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TABLE. 

Different Diets for a day. — Avolrdnpois Weight. 



Half. 



Roust. 



Entire. 



Meat . . 


8 oz 


Bread . 


16 ,, 


Pototoes . 


8 ,, 


Barley . 


1* ,, 


Salt . . 


« .. 


Tea . . 


* .. 


Sugar . 


u .. 


^lilk . . 


6 ,, 


Vegetables 


4 .. 


Batter . 


1 .. 


Flour . 


i .. 



liotifit, Chop, or 
Steak. I 



Meat • . 8 
Br<>ad . 18 
Potatoes . 8 
Salt . . t 
Tea . . I 
Sugar . li 
Milk . . 6 
Vegetables 4 
Baiter . 1 



oz. 

I « 
( » 

• t 
( • 

• > 
t f 
t > 



• I 



Meat . 
Bread . 
Potatoes 
Barley 
SrtU . 
Tea . 
Sugar . 
Milk . 



12 oz.* 

16 , 

16 . 

H . 

\ . 

i » 

6 . 



VegeUbles 4 , 
Butter . 1 , 
Floor . . i , 



Varied. 



Meat . . 

Bread . . 

Potatoes . 

Salt . . 

Tea . . 

Sugar . . 

Mt& . . 
Vegetables 

Butter . 



12 
18 
16 

f 

i 
11 
6 

4 
1 



oz/ 
» I 
» * 

* > 
» * 

» » 
* » 
t * 



Meat— roasted, 
baked, or stewed. 



10 (If with bone). • 10 (If with bone). ' • 16 (if with bone). ' • 16 (If with bone). 



Bbkakvast. 




DiXHXB. 





Soup . 


. 16 oz. 


Roast, Chop, or 


Soup . 


. Ipint Meat . . 


12 oz. 




Meat . 


• 8 , , 


Steak. 


Meat . 


. 12 oz. 1 Bread . , 


. 6 ,, 




Bread . 


. 4,, 




Bread . 


. 4 ,, 


Potatoes . 


. 16 ,, 




Fototoes 


• 8 ,, 


Meat . . 8 oz. 
Bread . . 6 ,, 
Potatoes . 8 ,, 
Vegetables 4 ,, 


Potatoes 


. 16 >. 


Vegetables 

• 


. *,. 



Supper. 




Tea . . 1 pint 
Bread . . 6 oz. 
Butter . * .. 



Ijemonade —Two large lemons ; and sugar, 1| oz., to two pints. 
Crt(e2.— Oatmeal, 2 oz. ; and sugar, 1^ oz., to two pints. 



8 
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CLASSIFICATION OF WOUNDS. 



Descbiptiye Nukebical Bbtubn* of Wounds and Injubies leceived in 
Action admittfid into the Hospital of the ' , between 



the 



of 



,, and . 
the 



of 



of 



18. 
18. 



ChtBslficattoii and Spedilcatioa of 
Wonnds and IiiJarlea. 




2. 

GmiBhot 

woands 

of the 

Face. 



1. Ciontarion and timple f Sllfl^t 
flesh wonndB of scalp (Severe 

2. Witboontosionorfhustnreofthe 
cranimiu without depression • 

3. Ditto, with depression . . , 

4. Poietratlng the cranitim. • . 
6. FerforatiDg ditto ... 

'^l. Simple flesh contusions (Slight 
and wounds. , . (.Severe 
2. Penetrating* perforating, or lace- 
rating the bony structure with- 
out iMon of important organs 



3. Ditto, with lesion J . 
of the , . , S 



3. 

Gunshot 

wounds 

of the 

Neck. 



,4. With ftectuxe of the lower jaw , 

'1. Simple flesh contusions (81i(^ 
and wounds. • • iSevere 



:2. With injury 
the 



Jury of I 

• • i: 



Carried forward 



* Classfficatlon arranged by Inspector-Qeneral Taylor, C3. 



t 
I 



QQ 



I 

S 



0t 



It 



& 
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Dbscbiftitb Ndmbbical Retdbk of WomtDS akd iHJUBiBa — con/iniurf. 



CtsiElflrallan uul : 



■X- 





BroDEU fbrwua ..... 
1. IHn^ aub ooutiuhKiiCSll^ 












Goiabot 
woundB 


3. With lealon of conlwu bi ron- 


Ctot. 






t. iSS^' mn- (Sopertckll^ 
















i. CraUuliKioriMiii.f 














"i: 





GuDibot 1 1. Smpl« Boh watuslooa 1 Sllgbt ' 
wonndi I uid wonodi . . . (Sovere I 
ofttae ^3. WltbfttictBnorTertebnh wlUi- 



Z2 IS i^ g' 



-» fl=l,s| 
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CLASSIFICATION OF WOUNDS. 



Dkscbiptive Nvmebical Retubx of Woukds ahd Injuries— con^tRuec/. 



^CluMtflntion iDd Spedilcatkn of 
Woandi And I^jmlci. 



bought forward 

7. Qnn-flbot oootmlMis and 
woimdf of the pertoeam 
and genital and urinary 
organa, not being at the 
tame thne woonda of the 
peritoDcnni • • • • 



8. 

Ounahot 

woiinda 

of the 

Upper 

extremi- 

tiea. 



. 



9. 

Gunahot 

wounda 

of the 

Iiower 

extrtml- 

ties. 



1. Simple fleah oontuaiona (SUght 

and wounda . . . ( Severe 

2. With contnaion and partial frac- 

ture of long bonea, including 
fracture of the clavicle and 
acapula . 

3. Simile ftacture of lone bonea by 

contusion from round ahot • 
/Humerua . . 

^•^flX'S^SSr; : : 

fracture of . Juina and radius 
(All three bonea 

6. Penetrating, penoraiing, or lace- 
rating the seTeral atructurea of 
the carpua and metacarpua 

6. Dividing or lacerating the atmc- 
turea of the fingers or thumbs. 

1. Simple fleah oontuaiona (Slight 

and wounda . . . (Severe 

2. With contuaion and partial frac- 
ture of long bonea . . . • 

IS. With simple fhu^re of long 
bones by contusion of round 

ahot 

Carried forward 




8 




Tranafecxed. 




I ! 

to 





I 



CLASSIFICATION OF WOUNDS. 



DeSCBIPIIVK NUMERICAI, BETUBIT OW W0UKD8 ABD ISJURIKB— OHKinutA 



id Sp«dflaUaii D( 
ml Injuria. 



Brongbt fbmid 
<. WltbcompoiiDdl 




= -5 3 i?ri. s", 
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CLASSIFICATION' OF WOUNDS. 



Descbiptiye Numerical Return of Woui^ds and Injuries— con<i»tie</. 



duBiBcailon and Spedflcatioii of 
Wounds and I^JutIm. 



I 




Brought forward 

15. Miaoellaneons wonnds 
and iqjurles receiTed in 
action 

Total wounds and lojuriea received in 
action • • • • 



The Tables on pages 264 and 265 represent €he Forms of retains for Injuries 
inflicted in particular battles, and for the results of their hospital treatment. 
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I 



00 



I 



^ Ann . 
iForeonn 



^t 



• 



« 



M iThumbB • • 
^ V Fingers « • 

^Hip-Joint . 

{At upper third 
At middle third 
At lower third 
Leg . 

Ankle-joint . • 
Medio-tarsns 
Tarso-metatarsus 
Toes • « • 



i 



I 



lYephinIng 



Ligature of Arteries j 



Total 



Transferred. 



ti 



n 



& 



11 



CLASSIFICATION OP WOUNDS. 



1 


I 


■nnHnpaopn 
■HWpnniomBO 




■IMOJftw 




■™nTpB»8 




i"is3d«o 






i 


■ipqs 




^TO i:o=Q^ 


. . : 




TBinfoiJO 
|>.pui»Al|»«iauoBiT 






ll 


■•mamiHorn' 

-BlSpUllJOJHnO 


-i™ofta 


■SMUTpiDHS 




1 




«H„, 




■WIB«iuo 




■||«IS 


■nia ooimio 


JO pdpQIlO^ WtX 




li 
1 - 

k 


miiP 

immi 


J MS 

V 
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■ABpo,[»a™q»Hl 




■vm 




■monBredomoO 






-nopiii^ 
■topooMS 








■P9lt!inp« »MiIS 




HnnopmpKiBS 




i 
1 

§ 

I 
1 


1 ■• 

!!: 


lllllUllii 

!!J!i!i|^ 


§1 
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AKTISEPTIOS. 

1. Solution of Chlorinated SodA. 

Used locally in all affections attended 
with foBtor, and may be applied dilated as 
a garsle, wash, poolticet or 1^ lint. Also 
as a diiinliBcting ae^ot. 



8. Solution Of Permangranate of 
PotaslL* 

(a.) Dnuingt for Ulcert, Soret, Ac,-^ 
Keep aj^Ued a inece of son lint or rag, 
which moisten neqnentbr with the fluid, 
more or less diluted with water according 
to circomstanoes. Very foul and slugi^ 
sores require the fluid from the full strength 
to that ot2 01. to a pint of water; in other 
cases i fl. ot. to the tnnt. 

(b^ Poicttiest.— Add 2 tea-spoonfUs of 
the fluid to the water used in making, and 
before applying pour a few drops on the 
surface of the pomtloe. 

(c.) Jf^eetiont,— Two tea-spoonfuls to a 
pint of water, gradually increasing the 
strength. 

(d.) i'biiMRtaKofit.— One table-«poonftil 
to a pint of warm water. 

• Oondy's BUni^otaat ii doaUe ilie ilrnigflior 
the Solndoa of Barmangimate of PotMih la the 
Brltiih: 



8. Sir William Burnett's Solution 
of Chloride of Zlno. 



To purify sick rooms, wards] 

of hon>itals 
To deprlVe night chairs, ftc., I 

of offensive odour . 
To deodorize cesspools and 

open privies, &o., &c 



Proportions 
of Mixture. 

1 to 100 of 
water. 



Hot bath 

Warmn 
Tepid „ 
Ookl » 



BATHS. 

1. Simple Bath. 

Temperature. 
. SS^' to lOS^' Fahr. 

• • 1 92 ft 98 

• . * 86 „ 92 

« 56 M 64 



M 
M 

•t 



8. Compound Sulphur Bath. 

Take of— 

Precipitated sulphur . « 2 oz. 

Hyposulphite of soda . . 1 oa. 

Diluted sulphuric add . . ^ fl. oz. 

Water . . . . 30 C. 
Mix. 



8. AoldBath. 
Take of— 
Nitric add . . • 
^rdrodilorlo add . • 
Water . • . . 
Mix. 



li fl. oz. 
1 fl. oz. 
30 C. 
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FOMMVLAMY. 



4. Alkaline Bath. 



Takeof. 
Carbonate of soda 
Water . . - . 


• 


401. 
30 G. 




Mix. 








0. Iodine BatK 






Take of- 
lodiDe 
Rolntfon 
Water 


■ * • • 
ofpotash . 
« • • • 
Mix. 


. iot. 
. 3 fl.os. 
. 30 G. 


6. 


Mustard Foot Batb. 




T-xke of— 
Mnatard, in powder ' 


• 


2 OS. 



Hot water 4 a 

Mix. 



CATAPLASMS. POULTICES. 

1. Charooal Pooltioe. 

Take of— 
Wood charooal, in powder . i oz. 

BnaA 2 os. 

Linaeedmeal lios. 

Boiling water 10 fl.ot. 

Macerate tlie bread in the *water for a 
fibort time, near the fir«, then mix, and 
add the linseed meal, gradually stirring the 
ingredients, that a soft ponltloe may be 
formed; mix with this half the charcoal 
and sprinkle the remainder on the surface 
of the poultice. 

S. Oilorine poolliioe. 

Take of — 

Solution of chlorinated soda . 2fl. ob. 

Linseed meal . . 4 oz. 

Boiling water . . 8fl. oz. 

Add the linseed meal gradually to the 
water, stirring oonistantlj; then mix in the 
solution of chlorinated soda. 



a. Linseed Meal Pooltioe. 

Take of— 

Linseed meal • • 4 ob. 

OUre oil • ^ fl. oc. 

Boiling water . 10 fl. oi. 

Mix the linseed meal with the oil, then 
add the water gradually, conflftaaUy sfctiiing. 

4. Mustard Ponltioe. 

Take of— 

Mustard, in powder . . 34 ok. 
Linwed meil .2^01. 

Boiling water . 10 fl. 01. 

Mix gradually the linseed meal with the 
water, and add the mustard, oonsUntly 
stirring. 



CAUSTICS. 
1. Compound Savin. 

Take of— 
Fresh savin, in powder • 
Burnt alum .... 
Levigated red precipitate . 

Mix. 

2. Of Chloride Of Zino. 

Take of— 
Chloride of zinc. 
Fine flour 



60 grs. 
ISgrs. 
16 grs. 



Mix. 



1 part. 

3 to 5 parts. 



COLLYRIA. 

1. Collsrrinm of Alum. 

Take of — 
Alum . . • • 3) |{ra. 

DLstilled water . . 1 fl. oz. 

Mix. 



8. OfKitrateofSUver. 

« . 1 fl. OS. 



Take of— 
Nitrate of Silver 
DIstnied water 



Mbc 



FORMULARY. 
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8. Of Snlpliate of Copper. 

Take of— 
Sulf^te'of copper . . . ^gn. 
DistiUed water . . lfl.oz. 

Mix. 

4. Of Opixan. 
Take of— 
Tinctore.of opium .. . . 30 min. 
Distilled .watei; . . . l fl. oz. 
Mix. 



ELECTUARIES. 
1. Of Senna. 



Take of— 
Confection of senna . 
Jalap, in powder . 
Add tarthite dt potaali 
Mix. 



2 02. 
60grs. 
120 gTB. 



2. Of Snlphur. 

Take of 

Precipitated Bulphiir . . 120 grs. 

Acid tartrate of potash .- 30 grs. 

Treacle ' .- .> . 6fl.dr8. 

Mix. 



DECOCTIONS. 

1. Compound of aloes 

2. or yellow hark 

3. Of logwood 

4. Of poppies .' 
6. Of oak bark 

6. Of taraxacum 

7. Compound of sarsaparilla 



British 

' Pharma- 

ooposia. 



DBAUaHTS (Antispasmodic). 

1. Of Ether and Opium. 

Take of— 
Spirit of ether • « .30 min. 
Tincture.of opium • . 20 min. 
Peppermint water . H fl. oz. 

Mix. 



8. Of Chlorofbrm. 
Take of— 
Chloroform . * • • 



Camphor 
Mucilage 
Water. 



Mix. 



5 min. 

6 grs. 
IfLdr. 

10 fl. dr. 



DBAUOHTS (Astringent). 
1. Of Iron and Calumba. 

Take of— " 
Tincture t>fperchloride of iron * 15 min. 



InAision of calumba 
Mix. 



1 fl. oz. 



S. Of Turpentine. 

Take of— 

Oil of turpentine . . . lOmin. 

Mucilage of gum arabic . i fl. oz. 

Mix. 

8. Of Qnlnla and Salphurlo Aoid. 

Take of— 
Sulphate of quinia . . 2 grs. 

30 min. 



Dilute sulphuric acid . 
Compound tincture of car' 

damoiris • . . 
Distilled water . 

Mix. 



1 fl. dr. 
li fl. oz. 



DRAUGHTS (Cathartlo). 

1. Blaok Draught. 
Take of— 
Sulphate of magnesia . . i oz. 
Tincture of Jalap . . . 1 fl. dr. 
InAision of senna . . . li fl. oz. 
Mix. * 

S. Rhubarb and Magnesia. 

Take of— 

Rhubarb, in powder • . 20 grs. 

Carbonate of magnesia . . 16 grs. 

Sulphate .of magnesia . . 120 grs. 

Peppermint wftter , . j^fl. oz. 
Mix. 
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S, Wann Aperient. 
Take of— 
Extract of rhnl^arb • 
FbosphateofsodA . 
Clompoiin^ <lecootioa of aloes • 
. Mix. . 



lOgra. 
60 gn. 
ifl.oz. 



DBAUOHTS (Antaold). 

1. Bioarbonate of Potash. 

Take of— 
Bicarbonate of potash , 
Water. • . . 
Mix. 



. sons. 
• 1 n. oz. 



8. Carbonate of Ammonia. 
Take of— 
Carbonate of ammonia . , ^P** 
Tincture of orange peel . .In. dr. 
JnAision of diiretta . • 7 fl. drs. 
Mix. 

8. Bioarbonate of Soda and 



Creasote. 




Take of— 




Bioarbonate of soda 


. 10 grs. 


Creasote 


• 1 mln. 


Inltision of calnmba • 


. \\ fl. oz. 


Mix. 





DRAUaHTS (Anthelmintio). 

1. Of Fern Boot. 
Take of— 

Liquid extract of fern root • 40 min. 

Tinctare of ginger • . 16 min. 

Refined sugar . . .20 m, 

Mucilage of gmn araUo , 1 fLdrm. 

Water ■ • . . , Ufl.os. 
Mix. 

8. Of Kamela. 

Take of— 

Kamela, in powder • ,90 grs. 

Aromatic powder . . • 10 grs. 

Mucilage of gum arable . • i os. 

Water lifl. oz. 

Mix. 



8. Of Konaao. 

Take of— 

KoUflBO . y • 

Boiling distilled water . 
Mix. 



4 fl.0S. 



4. Of Turpentine and Castor Oil. 

Take of— 
Oil of turpentine . . . Ifl.oz. 
Castor oil • . . • 1 fl. oz. 
Mix. 



DBAUaHTB (Diaphoretio). 

1. Of Aoetate of Ammonia. 

Take of— 
Solution ofaoetate of ammonia 40 mln. 
Wator. • • • ifl. oz. 

Mix. 

8. Of Citrate of Ammonia. 

Take of— 
Carbonate of amm<»la . • 16 grs. 
Citric add • • . .SO grs. 
Water. • . • • lifl.os« 
Mix. 



DROPS (Eye). 

1. Of Hydrooyanlo Aoid. 

Take of— 
DUute hjdroqranlc add • Ifl. drm. 
DistiUed water . • •Ifl.oz. 



Takeof-:. 



Mix. 
8. Of Atropia. 



Atropia» in crjrstals . • 4jrs. 
Rectified spirit . . . lfl.drm. 



DistUIed water 



Ifl. OS. 



Mix. 
8. Of Solpbateof Zino. 



'HtkA 

Snl 

DistUIed water 



Sulphate of dnc • . • '§"• 
. « « 1 0. oz. 
Mix. 
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ENEKATA (NntritiTe). 
1. Of CkMl-Uver Oil. 



Take«f-~ 
God-liver oil . 
EsseDoeofbeef • 
Brandy 
Milk . 

Tinctan of opiam 
Mix. 



1 fl.01. 

4 11. 01. 

ifl.0K. 
^OK. 

30 miiL 



8. Of Quinine and Beef Tea, 

Take of— 
Scdphate of quinine • • 6 grs. 

^fl. 01 



Brandy 

Milk .... 
Strong beef tea . • 
Mix. 



' OB. 
1 fl.OZ. 

6 to 8 fl. OS. 



ENEHATA (Purgative). 
1. Of Snlphate of Magnesia. 



Take of— 
Solphate of magnesia 
Olive oil 
Mucilage of starch. 

Mix. 



• lot. 

• 1 fl.02. 

• 16 fl. oz. 



2. Of Castor Oil. 

Take of— 
Castor oil . . . • 2fl. os. 
Mndlage of starch . . 8fl. ok. 
Mix. 



8. Of Soap. 



Take of— 
Soft soap 
Boiling water 



. iT • 1 oz. 
. 10. 



Mix, 

4. Of Turpentine. 

Take of— 
Oil of turpentine . . . 1 fl. oz. 
MttcUs^ of starch . • 16 fl. ox. 

MU. 



ENEMATA (SedatiTe). 
1. Of Oplnxn. 

Take of— 
Tincture of opium . 
Mucilage of standi 

Mix. 



30min. 
2fl. OS. 



ENEMATA (Antispasmodic). 
1. Of AssafbBtlda. 



Take of— 
Tincture of assafoetlda 
Mucilage of starch 



, 6 fl. drms. 
6 fl. OS. 



FOMENTATIONS. 

1. Sponglo-plllne, wmng out of hot 
water, and applied. 

8. Of Turpentine. 

Flannel or spongio-piline wrung out of 
hot water, and sprinkled with turpentine. 

-8. Of Poppies. 

Take of— 
Capsules, sliced or bruised . 3 to 6 

Water 2 0. 

Boil for a quarter of an hour. 



OAROLES. 
1. Of Hydrochloric Aold. 

Take of— 
Dilute hydrochloric add 



Treacle 
Water 



Mix. 



Ifl. drm 
lfl.dmi. 

2 ft. OS. 



2. Of Borax. 

Take of— 
Borax 

Tincture of myrrh . 
Water 

Mix. 



ioe. 

I fl. OS. 

• 1(4 fl. oz. 
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fOBMVLABY. 



6. OfNltrloAoldL 
Take of— 
Dilate nitric add . . . l|fl. dnn. 
InAutonoftMcarillA . . 8 iLox. 

Mix. Dose, an ouoice. 



6. Of Logwood. 
Take of— 



Lime water , . , 


• 


2fl.oz. 


Decoction of logwood 

Mix. Dose, an onnce. 


6fl. oz. 


7. Of Oreasote. 






Take of— 






Greasote .... 


16 


min. 


Gladal aceUc acid 


16 


min. 


Spirit of Juniper . 


ifl.dnn. 


Syrup 


1 


fl. oz. 


Distilled water . 


16 


fl. oz. 



Mix the creasute with the acetic acid, 
gradoallV add'the water, and lastly the syrup 
and spirit of Juniper. 

' Doee^ one or two onnces. 

8. Of Snlphoric Add, Alum, and 
Magnesia. 
Take of— 
Dilate sulphuric acid . . 2 fl. drms. 

Alum 80 grs. 

Sulphate of magnesia . . ioz. 
Water . . . . 8 fl.oz. 
Mix. Dose, an onnce. 



MIXTURES (Oathartic and 
• Anthelmintic). 

1. OfMagnesia and Antimony. 

Take of— 
Sulphate of magnesia . . 1 oz. 
Antimonial wine . . . 1 fl. drm. 
Syrup of popptes . • . . 3fl.dnn8. 
Solution of acetate of ammonia 2 fl. drms. 
Camphor mixture. . 6fl. oz. 

Mix. Dose, an ounce. 



2. OfMagnesia and SnlphnrioAoid. 

Take of— 

Suli^te of magnesia • • 1 oz. 

Dilate sulphuric add . 1 fl. drm. 

Treacle. . . . ifl. oz. 

Peppennint water . , . 8 fl. oz. 
Mix. Doee, an ounce. 

8. Of Magnesia and Senna. 

Take of— 

Sulphate of magnesia • . 1 oz. 

Tincture of ginger . . 2 fl.dnn8. 

Aromatic spirit of amm<mia* 2 fl.drms. 
Tincture of senna . . ifl. os. 

Infbsictp of B^nna . . 8 fl. oi. 
. Mi3(. Dose, an ounce. 



MIXTURES (Diaphoretio). 
1. Of Acetate of Ammonia. 

Take of— 
Solution of acetate of ammonia 2 fl.drm8. 
Tartarated antimony . . i gr. 
Spirit of nitrous ether . 2 fl.drms. 
Water ' . ' . . . 7 fl.oz. 
Mix.' Dose, an ounce. 

8. Of Potash and Magnesia. 

Take of— 

Nitrate of potash . . 30 grs. 

Sulphate of magnesia . . l^oz. 

Tincture of hj'osqr&mufl . 1 fl. drm. 

Mudlage of gum arable . 1 fl. oz. 

Water . . . . 8 fl.oz. 
Mix. Dose, an ounce. 



MIXTX7RES (Diuretic). 
1. Of Acetate of Potash. 



Take of— 
Acetate of potash • . 90 
Syrup of squills . . . 1 
Decoction of broom . 8 

Mix. Do:>e, an ounce. 



grs. 
k n. drms. 

fl. OS. 



FORMULARY. 
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2. Of Nitrate of PotaBh and Buohu. 

Takeoff 
Nitrate of potash . . 30 grs. 
Spirit of nitrous etber . i 1. oz. 
Compoimd spirit of Juniper. 3 fl. drms. 
tDfosion of budia . • 7 fl. oz. 
Mix. Dose, half an ounce. 



MIXTURES (Sxpeotorant). 

1. Of SqulUd and Conlnm, 

Take of— 
Tincture of squills . . 80 min. 
Solution of potash . . 1 fl. dnn. 
Juice of conlum . . l^fl. dnn. 
Camphor water . . 8 fl. ox. 
Mix. Dose, an ounce. 

8, Of Senega, 

Take of— 
Camphorated tincture of opium 4 fl. drms. 
Tincture of toln . . . 2fl.dnns. 
. Befined sugar . .20 grs. 

Decoction of senega • . 7 fl. oz. 

Mix. Dose, an ounce. 

8. Of Soda and Gnm Arabic. 

Take of— 
Bicarbonate of soda . 80 grs. 

Tincture of h7QS(7amu8 . 2 fl. drms. 
MucUage of gum arable . i fl. os. 
Water . .. . 7ifl. oz. 

Mix. Dose, an ounce. 

4. Of Ipecacnan and Gum Arabic. 

Take of— 

^ Ipecacuan wine • . • 2 fl. drms. 

MucUage of gum arable • 2 fl. oz. 

Syrup of squill . • .3 fl.drms. 

Water . . • . 7^ fl. oz. 
Mix, Done, an ouqcc. 



6. Of Ipecacuan and Opium. 

Take of— . 

Wine of ipecacuan . . 2 fl.drms. 

Tincture of opium . . 40 min. . 

Nitrate of potash . . 80 grs. 

Mudlage of gum arable . i fl. oz. 

Water • t • • 8 fl. oz. 
Mix. Dbee, an ounce. 

6. Of Hydrocyanic Acid and 
Morphia. 
Take of— 
Dilute hydrocyanic add . 4 min. 
Solution jA hydrochlorate of 

morphia .... 15 min. 
Treacle .... 4fl. drms. 

Water Ofl.oz. 

Mix. Dose, half an ounce. 



MIXTUBBS (Stimulant). 

1, Of Citrate of Potash and 
Oalumba. 
Take of— 

Bicarbonate of potash . .120 grs. 

Aromatic spirit of ammonia. 1^ fl. dnnii. 

Spirit of chloroform . . 1 fl. drm. 

Dilute hydrocyanic add . 25 min. 

Tincture of talumba . . 6 fl. drms. 

Inftislon of calumba . . 12 fl. oz. 

Mix. Dose, two oimces, with one of lemon 
Juice, or with 14 grs. of dtrlc add. 

2. Of Ammonia and Oaacarilla, 

Take of— 
Carbonate of ammonia . . 30 grs. 
Infusion of caacarilla . . 6 fl. oz. 
Mix. Dose, an ounce. 

8. Of Taraxacum. 

Take of— 
Extract of taraxacum . « 180 grs. 
Dilute nitric add . . . 40 min. 

Water Sfl.oz, 

Mix. Dose, an ounce, 
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MIZTU&ES (Tonio). 

1. Of Nnx Voxnioa. 

Take of— 
'nnctore of nnx voiiiica . • 1 fl. dnn. 
Inftisioii of gentian. . . 8fl.<a. 

Mix. Dpee, an onnpe. 



8. OfParohloridaofXron. 

Take of— 
Solution of perchloride of iron . 1 fl. dnoa. 
Hydiodilonte of ammonia . Mgra. 

Water 6fl.os. 

Mix. Doae, an .ounce. 



8. Of Iron and Oalnmba. 

Take of— 
Citrate <tf iron and ammonia . 30gra. 
InAuionof calnmba. . .6x1.01. 

Mix. IXwe, an ounce. 



4. Of Iron and Qninla, 

Take of— 
Citrate of iron and qninia • • 60grs. 
Water 60s. 

Mix. Dose, balf an ounce to an ounce. 



1. Of 
2. 
3. 
4. 

6. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 



» 
•* 

M 

n 
»• 
•» 

9* 
M 
M 
H 
ft 



OIKTHSNTS. 

Aconite . 

Tartarated Axitimony 
Atropla 
Belladonna . 
Creaaote . 
Galls . 

Red Iodide of Mercury 
Nitrate of Mercury 
Mercury . 
Red Oxide of Mercury 
Subaoetate of Lead. 
Simple Ointment . 



British 

"Pharma- 

oopoeU. 



PIOKHNT8. 

1. Of Iodine, 
Takeoff 
Iodine .... 
Iodide of potaaalam . 
Rectifled spirit. » 

Mix. 



aogra. 
40 era. 
19. 01. 



2. Of Iodine (Weaker). 

Take of— 

Iodine SOgts. 

Iodide of potaaskim • • • ao_ 
Rectified spirit. . • • Ifl 
Mix. 



PILLS (Astringent and Antl- 
spasmodlo). 

1. Of Qanic Aoid and MorpUa. 

Tak6of— 

GalUcadd Sign. 

Hydrodilorate of morphia • igr. 

MnoUageofgumarabio • q. s. 

Mix. MakeapiU. 



S. Of Oopper and Opium. 

Take of— 

Salpbate of copper . • .igr. 

Opium in powder . . . • i gr. 

Confection of roses • • . • q. s. 

Mix. MakeapiU. 



8. OfLeadandOpltun. 

Tike of— 

Acetate of lead • .Igr. 

0{dum, in fine powder . . • igr. 
Confection of roses . . • q. s, 
Mix. liUkeapill. 



FORMULARY, 
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PILLS (Oathartlo). 

1. Of Ctolooynth, Soammony, and 

Calomel. 
Take of— 

Gompoand Goloqmth pill «. « Sgra. 

SeammoDy, in powder • • Sgn. 

i Oil of dDnunon^ • « • 2 mln. 

Calomel . • • • • Sgn. 

Mix. DlTlde into two pills. Two Ibr a 
dose. 



2. Of Ooloosmth and Croton 011« 

Take of— 

Ck>mpociiidpfllofooloc3Fnth • 39 gra. 

Oompoand pill of gamboge « 12 grs. 

Capsjcnm . • • • « 6 grs. 

Crotailoil. ' •' • • . imln. 

Mix. Make twelve plUs. One for a dose. 

8. Of BbulMurl) and Heronry. 

Take of— 
Oomponnd pill of rhubarb • • 4 grs. 
Mercurial pill . • • • Igr. 

Mix. Make cue pill. 

4. Of PodoptasrUnm. 

Take of— 

Beain of podophyllum in find 

powder . , , . , 1 gr. 

Extract of hyoscyamus • • 6 grs. 

Extract of liquorice • . .6 grs. 

Mix. Make four pills. One for a dose. 



PILLS (Alterative). 
1. Of Aloes and Hsrrrh, 

Take of— 
Pill of aloes and myrrh . .. 
Compound assafoetida pill . . 

Mix, Make one pill. 



2igrs. 
2* grs. 



PILLS (Dinretio). 
1. Of SqnlU and Ipeoaonan. 

Take of— 

Compound squill pill. . • 2i grs. 

Powder of Ipecacuan and opium. 2i grs. 

Treacle . . • . . q. s. 

Mix. Make one piU. 



8. Of Elaterlnm. 

Take of— 

Elaterium In fine powder • 
Extract of hyoacyamus « 
Extract of gentian • • 

Mix. Make one pill. 



. Agr. 

• 1 gr. 

* 3grS. 



8. Of SqniU and Digitalis. 

Take of— 
Squill, in fine powder . « « 2 grs. 



Extract of ooninm 
Digitalis, In powder ' • . 

Mix. , Make one pill. 



2 grs. 
Igr. 



PILLS (Sedative). 

1. Of Ooninm and Morphia. 

Take of— 

Ektract of coolom • • • ^ grs. 

Ipecacuan, in powder. • • igr. 

Hydrochlorate of morphia . .igr. 

Mix. Make one pill. 

2. Of Sqnill and Morphia. 

Take of— 

Squill, in powder . • .2 grs. 

Hydrochlorate of morphia • .igr. 

Ipecacuan, in powder . . • i gr. 

Mix. Make one pill. 

8. Of Stramoninm. 

Take of— 
Extract of stramoniom • • igr. 
Extract of liquorice . . ,3 grs. 

Mix. Make one pill. 
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4. Of Oxideof Zino. 

Take of — 
Oxide of sdnc, in fine powder . i^ gn. 
Kxtractofliqaorloe . . . 2 grs. 

Mix. Make one pill. 

6. Of Zlno and Hyosoyaxnus. 

Take of— 
Oxide of sine, In fine powder • 2 grs. 
pjctractofbyoeqramus . . 2 grs. 

Mix. Make one pill. 



PLASTERS. 

1. Ammonia and Mercury 

2. Belladonna . 

3. Warm Plaster 

4. Iron • . • 
6. Galbanum* 

6. Mercury 

7. Opium. 

8. Rtch . 

9. Soap . 



British 
y Pharma- 
copceia. 



POWDERS. 

1. Of Sodn and Potash (in effer- 
• yescence). 
Take of— 

Tartrate of soda and potash . 120 grs. 

Bicarbonate of soda . . .40 grs. 

Mix. In a separate paper 37 gr.n. of 
tartaric add. 



8. Of Calomel and Jalap. 

Take of— 
Calomel . • • • • 4 grs. 

Jalap 16 grs. 

Ginger 2 grs. 

Sngar .... . . « 2 grs. 

Mix. OBeibrAdose. 
• • • . 

9. Of Ipeoaonan and Antimony. 

Take of — 
Ipecacnan, in powder • . . 20 grs. 
Tartarated antimony , 

Mix. One for a dose. 



1 gr. 



4. OC Galls and Tannio Acid. 

Take of-» 
GaUs, ib powder * .* •' 



Tannlclicid 
Bicarbonate of soda . 

Mix. One for a dose. 



6. Of Kino and Alum. 

Take of— 
Powder of bino and opium . 



Alum* 



Mix. One for a dose. 



BUPPOSITORIBS. 
1. Of Opinm. 



Take of— 
(h>ium, in powder 
Hard soap / 



8 grs. 
Igr. 



5 grs. 
2 grs. 



«fix. 



2 prs. 
20 grs. 



~i 
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A. 

Abdombh, wotmdfl of, 96. 

Acid, nitric, as a dregsli^, 50. 

Accommodation for wounded, 15. 

Aooompaoying troops into action, 13. 

AcnpreflBare, 307. 

AiTectlona of atumpa, 108. 

Altken's, Profeaaor, definition of pyaemia, 

240. 
Alcock on gnn-flbot fractnres of the tbi|^, 123. 
„ on wounds of Joints, 140. 
„ on periods for amputation, 154. 
Alcohol as a dressing, 61. 
Annsthesia, 161. 

American treatment of chest wounds, 83. 
Ampntatloa for tetanus, 225. 

proper periods for, 163. 

cases demanding it, 167. 

different methods, 160. 

double, 158. 

at the shoulder-Joint, 161. 

of the arm, 164. 

of the aim above elbow, 164. 

through the elbow-Joint, 166. 

of the forearm, 166. 

at the wrist-Joint, 167. 

of metacarpal bones, 168. 

of index and little fingers, 168. 

of a whole finger, 169. 

through the second phalanx, 
169. 

of a distal pimlan*, 169. 

at the hlp-Joint(Llsfranc'^, 169. 
do. do. (Guthrie's), 170. 
do. do. (Fergusson'i), 171. 

of the thigh, similar to Ver- 
mal's, 174. 



*» 



»♦ 
»» 



«> 



•* 



n 



n 
II 



AmpntaMon of the thigh by the antero- 
posterior tbp operation, 173. 
through the ooodyles of the 

femur (Syme's), 175. 
through the ccmdjles of the 

femur (Garden's), 175. 
through the knee, with anterior 

and posterior flaps, 175. 

of the leg through the calf, 177. 

„ by a single flap, 177. 

„ by the circular 

method, 177. 

at the ankle-joint (Syme'it), 177. 

through the tarsus (Chopart'sX 

179. 
of all the metatarsal bones 

(Hoy's), 179. 
of metatarsal bone of the great 

toe, 180. 
of metatarsal bone of little 

toe, 180. 
of the distal phalanx of the 

great toe, 180. 
of lesser toes, second, third, and 
fourth, 180. 
„ by Teal's method, 181. 
Aneurism, traumatic, 208. 
„ dilfused, 208. 
„ circumscribed, 208. 
Aneurismal enlargement of stumps, 198. 

„ yarlx, 209 
Ankle, amputation at, 178. 
H exdsion of^ 192. 
M wounds of, 148. 
Antiseptics, 267. 

Anterior splints, N. R. Smith's, 131. 
Anus, artindal. 106. 
wounds of, 114, 



II 
I* 



It 



It 



n 



II 
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Apporeil Bonnet, 134. 
Appia'8 fracture apparatus, 33. 
Arm, fractures of, 117. 

„ amputation o^ 164. 
Arnica as a dressing, 51. 
Arrow wounds, 62. 

„ heads, extraction of, 53. 
Artificial anus, 106. 
Arteries of neck, wounds of, 11. 

Yelpeau's opinion on, 201. 

punctured, 208. 

wounded, 199. 

torsion of, 206. 
M ligature of, 210. 
AstiugaluB, excision of, 194. 
Atropine in wounds of the eye, 74. 



n 
n 



t* 



B. 

Bakeb, a. £., on tetanus, 231. 

Ball, velocity of, influencing a wound, 44. 

Bandages, 17,45. 

„ flannel, 13. 

„ insufficient supply of^ 17. 

„ each soldier to carry one, 17. 

„ Esmarch's, 17. 
Bams to accommodate wounded, 16. 
Ballingall on wounds of the intestines, 102. 

n M lungs, 83. 

Barton on bran for putting up fractnr^ 139. 
Baths, 267. 

„ for wounds, Esmardi's, 46. 
Bayonet wounds, 62. 

H for an extemporary splint, 22. 
Base of the skull, flracture of; 57. 
Bavarian method of plaster of Paris bandage, 

30. 
Beef, essence of, for wounded, 13. 

„ tea for wounded, 17. 
Belts for extemporary stretchers, 7. 
Bell on wounds of the intestines, 100. 
Bed sores, 220. 
Belladonna In tetanus, 225. 
Bill's arruw-head extractor, 53. 
Billroth on plaster of Baris bandages, 26. 

„ duties at the bandage places, 16. 
Birkett, J., on wounds of the pelvis, 111. 
Blankets for extemporary stretdiers, 6, 10. 
Bladder, protrusion of, 100. 



n 



Bladder, wounds of^ 113. 

„ missiles lodged in, 113. 
Bloodless operation, 159. 
Bloody tumours of scalp, 56. 
Blood in cavity of chest, 81. 
Bones, injury of; 115. 

„ exdsion of, 196. 
Boots, badly flttlng, 2. 
Boards for extemporary splints, 20. 
Box splints, for fractures of leg, 137, 139. 
Bran<^ for wounded, 13. 
Brancard (Swinburne's), 32. 
Brain, secondary consequences in ii^ury of, 
67. 
inflammation of; 67. 
suppuraflon of, 67. 

H hernia of, 67. 
Bran for extemporary pads, 26, 139. 
Bryant on Pirogoifs amputation, 182. 
Brodle on extraction of bullets firom skull, 

62. 
Brushwood for splints, 26. 
Butcher's splint for excision of the knee, 190. 

M on excision of knee, 193. 
Bullet extractors, 42. 

„ erolorers, 39. 

„ lodged in bone, 42. 

„ found near iihe skin, 43. 

„ wound of diest, 87. 

M in cavity of chest, 88. 
Bromine in hospital gangrene, 232. 



C. 

GacoXiBts, Appia's opinion on, 10. 
Oaoolet bed, „ 10. 

Calf of leg, amputation through, 177. 
Candles required by surgeon, 13. 
Cane splints, 24. 
Cannon-shot wounds, 36. 
Garden's amputation at the knee, 175. 
Carded oakum as a dressing, 61. 
Carbolized tow „ 51. 

Garbolized spray. Lister's, 158. 
Carbolic add as a disinfectant, 50. 
Osrts fat carriage of wounded, 9. 
Carriage of wounded on stretchers, 3. 
Cataplasms, 268. 
Caustics, 268. 
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Canterizatlon In hiemorriuHse, 207. 

„ for bospital gangrene, 232. 

Cb&rpie, 51. 
Cheeks, wounds o^ f 4. 
Cbest wounds, 79. 

' „ penetrating, 79. 

„ use of probes in, 80. 

„ extraneous bodies in, 88. 

Chisholm on diest wonnds, 84. 
Chisholm's treatment of gao-sbot wounds, 61. 
Chloroform, 161. 

M in tetanus, 226. 
Chopart's amputation, 179. 
Churches to accommodate wounded, 15. 
Chaff for extemporary pads or cushlooi, 26. 
Chloride of lime as a disinfectant, 60. 
„ zinc „ 50. 

Clasdflcation of injuries, 258. 

„ operations, 263. 

Clavicle, excision of, 184. 
Collyria, 268. 

Oomforte, medical inspection of, 2. 
Compound fractures, 115. 
Compression of the brain, 61. 

M spinal cord, 108. 

Concussion of the brain, 60. 

„ spinal cord, 107. 

Conical bullets, wounds Inflicted by, 39. 
Constitutional alarm, 16, 17, 162. 

„ treatment of wounded, 152. 

ContreKX)up, fractures by, 67. 
Contused wounds, 38. 

Cooper, Sir A., on depressed firacture of cra- 
nium, 56. 
Cooper, Mr. S., on transport in fracture of 

the thigh, 121. 
Cooking-places in camp, 251. 
Cordials for wounded, 17. 
Cork, shavings of, for extemporary pads, 26. 
Cotton-wool for pads, 26. 

„ fbr dressing wounds, 52. 
Crii^'s method for bloodless operation, 160. 
Cubic space for wounded, 51. 
Curious, materials for, 26. 



D. 

Decoctions, 269. 
Pemarquay on tetanus, 226, 



n 
»♦ 



»♦ 



Deprendoii of cnmium, 56. 

Deeanlt's imrse, 82. 

De Wilde'^s explorer, 42. 

Diagnosing tablet or card, 16. 

Di^»iu«gm, wounds of, 93. 

Diets, scale of, for fixed hospitals, 256. 

M for wounded on the field, 255. 
Dieulafoy's aspirator for empyema, 94. 
Disarticulation, operation Ah*, 157. 
Discharge from gun-shot wounds, 44. 
Dislocati(»i of spine, 108. 
Distribution of wounded, 15. 
Dirinfectants, 60. 
Drinkiiut-cnp fat wounded, 13. 
Dress ox soldier, acquaintance with, 2. 
Draughts (antispasmodic), 269* 
„ rastringent), 269. 
(cathartic), 269. 
(antacid), 270. 
(anthehnintic), 270. 
„ (diaphoretic), 270. 
Drops (eye), 270. 
Duncan's rattan splint, 24. 
Dnpuytren on the use of probes in chest 
wounds, 81. 
on the actual cautery in hospital 
gangrene, 231. 
„ on classification of sequestra, 127. 
Duties of the surgeon at flrat line of snigical 

assistance, 16. 
Dwelllng-honseB for wounded, 15. 



E. 

Eab, wounds of, 73. 
Echymosls tn chest wounds, 81. 
Elbow, amputation through, 165. 
„ Joint, excision of, 184. 
„ „ wounds of, 143. 
Electric explorers, 42. 
Electuaries, 269. 

Emphysema in wounds of the chest. 80, 89. 
„ „ larynx, 77. 

„ „ intestine, 97. 

Empyema, 94. 
Enemata (nutritive), 271. 
„ (purgative), 271. 
„ (sedative), 271. 
Engagement, duties of surgeon after, 16, 
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Eisotine, Langenbeck's solation, 208. 
Enchsen on fracture of the base of the 
skull, 68. 
n on fractares of lower Jaw, 73. 
„ on plearltia in chest wounds, 86. 
M on extraneous bodies in chest 
wounds, 89. 
on rupture of the liver, 97. 
on protruded intestine, 99. 
on Indications for excision, 141. 
on method of stitching wounds of 

the intestine, 103. 
on ii\]ury of the sjrfne, 107. 
on indsions in oellulo-cutaneotig 
ersrsipdas, 237. 
„ on ligature of arteries, 210. 
Erlchsen's spOnt for compound fracture of 
the thigh, 134. 
„ „ for excision of the hfp- 

joint, 188. 
Erysipelas, 235. 

Ksmarch's triangular bandage, 17. 
„ foot and arm batus, 46. 
„ irrigator, 47. 
„ splint for fracture of the thigh, 

133. 
„ splint for exdsion of the elbow, 

143. 
H splint for excision of the wrist, 

144. 
„ fipllnt for excision of the ankle, 

196. 
M bloodless operation, 159. 
„ tourniquet, 204. 
Essence of beef for wounded, 13. 
Excisions, indications for, 141. 
Excision of the ankle, 192. 
„ of the astragalus, 194. 
„ of the clavicle, 184. 
„ of the elbow-Joint, 184. 
„ of the eye, 197. 

of the carpal ends of the bones of 

forearm, 186. 
of the knee-joint, 189. 
of the head of the humerus, 183. 
of the head of the femur, 187. 
of the 08 calds, 194. 
of the scapula, 184. 
of shaft of bones, 196. 
of tarsal bones, 195, 
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H 



Exdsion of the wrist, 186. 

„ of the wrist (Lister's method), 186. 
Exfoliation of bone in stumps, 198 
Examination of wounded, 16, 39. 
Extemporary transport, 6. 

8plhitB,19,a6. 

filters, 254. 

pads and cushions, S6. 
M tourniquets, 204. 

Extraneous bodies in wounds, 39. 
Extractors of bnUets, 42. 
Explorers of bullets, 41. 
Extremities, wounds of, 115. 
Eye, wounds of, 74. 
Eyelids, wounds of, 73. 
Eyeball, excision of, 197. 



P. 

Facr, wounds of, 70. 
Fayrer on tetanus, 226. 

„ on osteo-myelitis, 245, 246, 248. 
Femur, gun-shot fractures of, 121. 

Hamilton's method of treating, 129. 
Stromeyer's ditto, 123. 
Pirogors ditto, 124. 
Guthrie's ditto, 128. 
Hodgen's ditto, 129. 
Smith's, Nathan, ditto, 131. 
Esmarch's ditto, 133. 
Erichsen's ditto, 131. 
Sarazln's ditto, 136. 
„ Heimen's opinion on gun-shot frac- 
tures of, 122. 
„ Alcock's ditto, 123. 
Field, preparations fur, 13. 
Filters, 254. 
Fingers, wounds ot 120. 

„ amputation of, 168. 
First Ihie of surgical assistance, I.?. 

„ wounded to be relieved, 16. 
Fomentations, 271. 
Foot, disartieulation of, 177. 
Footsorenesa, 250. 
Foot, wounds of, 149. 
Forearm, wounds of, 120. 

H amputation of, 165. 
Foreign bodies in chest, 87. 
Formulary of prescriptions, 267, 
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FiMc ures at flret line of suiiKical assist- 

anoe, 15. 
Fractures of the upper extremities, 22, 117. 
of the lower extremitiefs 19, 121. 
of the eraniimi, 62. 
of the base of the skull, 57. 
of the spine, 108. 
of the htunems, 117. 
„ of the radius, 120. 
„ oftbe femur, 121. 
„ of tibia and fibula, 137. 
„ partial, 116. 
Eraser on inflammation of the lungs, 86. 
Freezing mixtures, 273. 
Fnwt-bites, amputation in, 220. 
Fuel required for wounded, 15. 
Fungus oerebri, 67. 



a. 

Gakgbenb, 218. 
Uangrene of the lung, 91. 

„ intestine, 100. 

Gangrene, hospital, 228. 
Gargles, 271. 
Geniuls, wounds of, 114. 
Glycerine as a dressing, 51. 
Goldsmith on the use of bromine in hos- 
pital gangrene, 232. 
Gooch's splint for excision of the knee, 191. 
Gordon, C. A., on wounds of the knee- 
joint, 147. 
„ on wound of the chest, 87. 

on Swinburne's brancard, 32. 
on silicate of potash bandages, 

25. 
description of **appareil Bon- 
net,'^ 134. 
G<i86elin on septlcannia, 243. 
Great-coats for extempore stretchers, 8. 
Gross's method for excision of hip, 187. 
Guerin on treatment of wounds, 52. 
Gun-shot wounds, 44. 

„ treatment of, 45. 

Guthrie on bandages, 45. 

on excision of the ankle-joint, 193. 
on depressed fhictures of the 

cranium, 62. 
on wounds of eyelids, 74. 
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Guthrie on wounds of lungs, 83. 

M on hernia of lung, 91. 

„ on protrusion of omentum, 99. 

„ on wounds of intestine, 102. 

n on balls in pelvis, 112. 

M on fhtctures of the thigh, 128. 

„ on firactures of the humerus, 117. 

„ on wounds of the tiip-Joint, 145. 
Gutta-percha splints, 23, 71. 

H. 

Hamobkhagb, primary, 199. ' 

intermediary, 201. 
secondary, 201. 
parenchymatous, 201. 
cases of, to be first relieved, 
18.! 

„ in chest wounds, 81. 

„ in abdominal wounds, 98. 

„ tnm. compound fracture of 

the leg, 139. 
„ from stumps, 201. 

„ Tenons, 208. 

„ means for suppressing, 203. 

Hamilton, U.S.A., on salivation, 72. 

„ on wounds of the head of the 
femur, 146. 
on gun-diot flractures of the femur, 

125, 129. 
on ditto of the leg, 138. 
on bromine in hospital gangrene, 
232. 

„ on bandages, 45. 
Hammocks for toinsport, 6, 14. 
Hand, wounds of, 120. 
Haimover, Professor, on resection, 141. 
Hay ropes for stretchers, 7. 
Head i^Jurie8, 56. 
Heart wounds, 92. 
Hennen on wounds pf cranium, 62. 
„ on hamorrhage from lungs, 83. 
„ on gun-shot fractures of thig^, 122. 
„ on wounds of the hip-Joint, 145. 
„ on hospital gangrene, 228. 
Hermetically sealing wounds of chest, 87. 
Hernia of the lung, 91. 
„ bndn, 67. 

Key's amputation, 179. 
Hip-Joint, injuries of, 145. 
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Hip-joint, amputation at, 169. 

M ezcblon of, 187. 
Hodgisn's BpliniB, 129. 
Hollow bullet, effects of, 39. 
Holflton on the uae of the tiei^ne, 63. 
Holstoo'a clilael, 94. 
Horn BbaTlngs for pads, 28. 
Hospital gangrene, 328. 
Howard on bermetically sealing wouodji, 87. 
Humerus, ipjurtea of head of, 142. 

n ezdaion of bead of; 183. 

n gun-shot fnctares, 117. 
Hunter on the use of probes, 39. 
„ on guupdiot wounds, 44. 
Hydrothoraz. 96. 
Hypodermic syringes, 17. 
Hypodermic injections of morphia, 17. 
» H eigottne, 208. 



IcB for wounds, 46. 
„ in haBmorrhage, 207. 
Incised wounds, 37. 
Inflammation odT the brain, 67. 
„ of stumps, 198. 

Infusions, 372. 
Inhalattons, 272. 
Ii^ectlons, 272. 
Imurles of the head, 65. 
Instruments, preservation of, 2. 
Intercostal arteries, haanorrhage from, 82. 
Intestines, wounds of, 100. 
Iodine as a disinfectant, 61. 
Iron perdiloride, 208. 
Iron, persulphate of, in htemorrliage, 207. 
Irrigation, 48. 



J. 



Jaw, lower, wounds of, 71. 



K. 

Kll>innr, rupture of; 97. 
Kitdiehs in camp, 261. 
Enapsaclcs for stretchers, 11. 
M for splints, 20. 



Knapsack boards for qilints, 21. 
Knee-joint, wounds of, 116. 

M incised wounds of, 148. 

„ amputation through, 175. 

„ exdslon 9/i, 189. 
Knot, reef, 210. 



L. 

Lachbtxal bones and sac, 75. 
Lacerated wounds, 37. 
Ladder as a stretcher, 10. 
Lance wounds, 62. 
Lances Ibr stretchers, 10. 
Langenbeck on wounds of the ankle-joint, 
148. 
n on wounds of the knee-joint, 

148. 
„ onergottaMinhiemonfaage,208. 
Larrmir wounds of, 77. 
Laths for extemporary splints, 26. 
Latrines, 253. 
Leather for splints, 26. 
Lecomte's prob3, 41. 
Leg, fractures of, 137. 
„ amputation of, 176. 
n extemporary splints for, 20. 
L^uest on the use of the trephine, 65. 
on wounds of the hip-Joint, 146. 
„ knee-Jdnt, 147. 

„ on indicaUons for exdsicm, 142. 
Ligature, application of, 310. 
of aorta, 216. 

axillary artery, 212. 
brachial artery, 213. 
common carotid artery, 211. 
external carotid artery, 211. 
gluteal artery, 214. 
common iliac artery, 214. 
external Iliac arteiy, 214. 
internal iliac artery, 214. 
innomioata artery, 211. 
lingual artery, 211. 
Bubclavian arteiy, 211. 
radial artery, 213. 
popliteal artoy, 216. 
peroneal artery, 216. 
anterior tiUal arteiy, 216. 
posterior tibial arteiy, 216* 
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Ligature of ulnar artery, 213. 
Lime, chloride of, ae a diain&ctant, 60. 

Lint, each soldier to emj a piece, 17. 
LiBfranc'a amputation at nip-Joiut, 169. 
Lister on exdulon of wrist, 186. 
IJster's c&rbollc spraj, 188. 
Liston on tetanus, 225. 
lithotomy, opeiatioii of, 217. 
Loeffler on resection of Joints, 141. 
LoDgmove^s explorer, 42. 
Longmore, Prof., on carriage of stretchers, 3. 
wind balls, 38. 
exploring wounds, 40« 
the use of tiie trephine, 63. 
hemorrhage fhnn the lungs, 83. 
wounds of tiie intestine, 102. 
„ pwtial Ijnctures, 116. 

„ wounds of the knee-joint, 146. 

„ gnn-shotfiractnxesoftbefemur, 

123 
„ oeteo-myeUtld, 245, 247. 

Liebreich's explorer, 42. 
Lungs, wounds of, 80. 

haemorrhage from, 82. 
hernia of, 91. 
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M. 

MaoOobhao on torsion of arteries, 206. 
on Stromeyer's pad, 118. 
on Esmarch's splint for resec- 
tion of wrist, 144. 
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on pyemia, 242. 
ttbul 



Maodonald's amoulapoe lift, 14. 
liacleod on haemorrhage firom the lungs, 83. 
, , on ftactures of fbmur, 125. 
„ on wounds of the knee-joint, 146. 
Maggots in stumps, 159. 
iianfey on extemporary transport, 12. 
Mariner's compass for exploring, 42. 
Metatarsal bones, amputation ot, 179. 

„ bone, great toe, removal of, 180. 
„ bone, uttle toe, removal of, 180. 
Mixtures, alterative, 274. ^ 
sedative, 275. 
antacid, 275. 
antispasmodic, 275, 
astringent, 276. 
cathartlo^ 276. 
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Mixtures, diaphoretic, 276. 

„ diiuetic, 276. 

„ es^ctorant, 277. 

H stimulant, 277. 
MolBtt's plaster of Fsris bandage, 27. 
Moore, Sanford, on pyaemia, 240. 
Mott's tourniquet, 204. 
Morgan's ether inhaler, 152. 
Morphia for rdlef of wounded, 17, 46. 
Morphia solution, composition of, 17. 
Mortiflcation, 218. 
Mouth, wounds of, 75. 
Muir, Sir W., on wounds of the lungs, 85. 



N. 

Neck, wounds of, T6. 

Necrosis of stump, 198. 

Nelaton's probe, 41. 

Nerves, wounds of, 160. 

Neuddrfer's plaster of Paris bandages, 30. 

Nitrate of silver as a disinfectant, 60. 

Nitric add as a disinfectant, 60. 

Non-penetrating wounds of chest, 79. 

n M of abdomen, 96. 

Nose, injuries of, 74. 



0. 

Oakuv as a dressing, 61. 
(Esophagus, wounds o^ 77. 
Oil as a dressing for wounds, 46. 
Ointments, 278. 
Omentum, protrusion of, 99. 
Operations, classiflcation of, 263. 
Opium for wounds, 45. 

„ in peritonitis, 106. 

„ smoking for tetanus, 227. 
Ophthahnitis, 74. 
Orbit, wounds of, 73. 
Osteo-myelltis, 245. 

Otis, UJ9.A., on excision of hip-joint, 145. 
Ovens, field construction of, 261. 



P. 

Pads, extemporary, 26. 

Pain in gun-shot wounds, 17, 46« 
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Paget. Sir J., on pytemia, 242. 

Panniers, bospitai, position of in action, 13. 

Paper for extemporary pads, 26. 

Paraly«i8 as a symptom of ipjnry of the 

spine, 108. 
Parkes, Professor, on scnrvy, 249. 

„ on footsoreneas, 250. 

„ on water-lUters, 264. 

Patella, wonnds of, 148. 
Partial fractures, 116. 
Pelvis, wonnds oi^ ill. 
Penetrating wonnds (tf head, 62. 
„ of chest, 70. 

„ of abdomen, 98. 

„ of extremities, 39. 

Percbloride of inm for hsemorrfaage, 208. 
Peritonitis, 106. 
Perinenm, wonnds of^ 114. 
Perlcardimn, wounds of, 91. 
Phagedena gangrenosa, 228. 
Phlebitis, 238. 

Phrenic nerve, injuries above, 108. 
Pigments, 278. 
Pills, astringent, 278. 
„ cathartic^ 279. 
„ alterative, 279. 
„ diuretic, 279. 
„ sedative, 279. 
Pfns, soldiers to be provided with, 17. 
PIrogoff on duties at bandaging places, 16. 

„ on gun-shot fracture of femur, 124. 
Pirc^fTs amputation of foot, 182. 

„ plaster of Paris bandage, 26. 
Plasters, 280. 

Plaster of Paris bandage, Xeuddrfer's, 30. 
Moffitt'g, 27. 
Bavarian (Port's), 30. 
Volcer's, 31. 
PirogolTs, 26. 
Port*8, 30. 

Stromeyer's opinion on, 124. 
Pleuritis, 86. 

Pleura, foreign bodies in cavity of, 88. 
Pneumonia in chest wounds, 86. 
Pneumatic system of treating wounds, 61. 
Pneumothorax, 91. 
Pneumocele, 91. 
Poland on exploring chest wounds, 81. 

„ on haonorrhage f^rom the lungs, 83. 
Poles for extonporary stretchers, 11. 
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PoUi on pyemia, 242.' 
Pollock on wounds of the intestines, 99. 
Porter, Professor, on irrigation of stumps, 

168. 
„ „ on ligature of femoral 

artery, 214. 
„ G. H., on ligature of femoral artery, 

216. 
„ J. H., sling for treatment of bed- 
sores, 221. 
Part's plaster of Paris bandage, 30. 
Position of soldier In exploring wonnds, 39. 
Potash permanganate as a disinfectant, 50. 
Potash silicate lor splints, 25. 
Poultices, 60. 
Powders, 280. 
Primary operations at sieges, 15. 

„ after engagements, 15, 16. 

Primary amputation, 153. 
Preparations for the field, 13. 
Probes, 41. 
Probe, De Wilde's, 42. 

Tailor's electric, 42. 
Leoomte's, 41. 
Liebreich's, 42. 
„ Ndlaton's, 41. 
" Probe nippen," 41. 
Protrusion of brain, 67. 

M of intestine, 98. . 
Public buildings for wounded, 15. 
Punctured wounds, 37. * 

Py8Bmla,240. 



B. 

Radius, injuries of^ 120. 
Battan splint, 24. 
Rectum, wounds of, 114. 
Reef knot, 210. 
Resection, operations for, 183. 

„ Stromeyer's opinion on arter- 
treatment, 141. 

„ LoefSer's opinion on, 141. 

„ Hannover's opinion on, 141. 
Rifles for extemporary stretchers, 7. 
Ribs, ihu^ures of, 79. 
Ropes for extemporary stretchers, 9. 
Rupture of liver, 97. 
„ stomach, 97. 
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Rupture of spleen, 97. 
M kidney, 97. 



a 



Salivatiov In wonnds of the mouth, 72. 

Sawdust for pads, 26. 

Sarazin's spimt, 136. 

Scabbard of sword for splint, 21. 

n of bayonet for splint, 22. 
Scalp wonnds, 59. 
Scapula, excision of, 184. 
Scored splints, 23. 
Scrotum, wounds of; 114. 
Scurvy, 249. 
Sea-weed for pads, 26. 
Second line of suigical assistance, 16. 
Septicaemia, 243. 
Sequestra, classification of, 127. 
Shaving of cork for pads, 26. 
Shelter for wounded, 16. 
Shock, 17, 152. 
Shoulder-Joint, injuries of, 142. 

„ amputation at, 161. 

Shirts for extemporary stretchers, 10. 
Silicate of potash for splints, 25. 
Skey's opeiution on the wrist, 186. 

>» method for excision of the hip, 187. 
Sling for treatment of bed sores, 221. 
Sloughing ulcer, 228. 
Smith's anterior splint, 131. 
Solid bullet, wound inflicted by, 39. 
Spasm of sturap, 198. 
Bplne, wounds of, 107. 
Spinal cord, concussion of, 107. 

„ compression of, 10 i. 
Spleen, rupture of, 97^ 
oponges, 60. 
Splhit, scored, 23. 

n wire, 23. 

M zinc, 23. 

» tin, 23. 

n cane, 24. 

n leather, 26. 

M whalebone, 23. 

M gutta-percha, 23, 71. 

» Duncan's, 24. 

H Wyatt's, 24. 

f* gauze, 23. 
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Splint, extemporary, 18. 

„ twigs or brushwood, oonstmction 
of, 26. 
for lowdr iaw, 72. 
Hamilton'is, for humerus, 119. 
Hodgen's, for thigh, 129. 
Stromeyer's, ditto, 135. 
Sarazin*8, ditto, 136. 
Smith's, ditto, 131. 
Erichsen's, ditto, 134. 
Erichsen's, for excision of bead of 

femur, 188. 
Esmareh's, for fracture of femur, 133. 
for excision of ankle, 195. 
for do. elbow, 143. 
„ for do. wrist, 144. 

Lister's, for do. do. 187. 

Butcher's, for do. knee, 190. 
Watson's, for do. do. 191. 

„ Gooch's, for do. do. 191. 

Stimulants for wounded, 13, 17. 
Stitches for wounded intestine, 100, 103. 
Stomach, rupture of, 97. 
Straps for extemporary stretdiers, 7. 
Straw ropes do. 8. 

Straw for extemporary splints, 21. 
„ for transporting wounded on, 9. 
„ for exten^porary pads, 26. 
Stretchers, carriage of wounded on, 2. 

„ extemporary, 6. 
Stromeyer on chest wounds, 86. 
on the trephine, 63. 
on gun-shot fractures of the 

femur, 123. 
on wounds of the knee-joint, 147. 
„ on wounds of the ankle-joint, 148. 
Stromeyer's pad for fracture of humenis, 118. 
„ splint for fractures of the lower 
extremities, 135. 
Stumps, washing out of, 158. 
„ the after-treatment of, 153. 
transporting of, 158. 
affections of, 198. 
maggots in, 159. 
„ hasmorrhage f^om, 201. 
"Stylet pince," 41. 
Styptics, 207. 
Suppositories, 280. .' 
Surgical instruments, care of, 2. 
Swiss tourniquet, 205. 
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Sword wounds, 37, 52. 
Syme's amputation at knee, 175. 

ankle, 177. 
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T. 

Tailor's electric explorer, 42. 
Taylor's classification of wounds, 268. 

n n operations, 263. 

Tablets for diagnosing, 15. 
Tarsus, amputation at, 179. 
Tarsal bones, excision of, 196. 
Tendons, wounds of, 160. 
Testicles, wounds of, 114. 
Tetanus, 223. 

Thigh, gun-shot fractures of, 121. 
„ simple fractures c^, 121. 
„ difficulties in transporting with frac- 
ture of, 18, 121, 122. 
„ splints for, 129, 130, 131, 132, 133. 
„ extemporary splints for, 19. 
Tin for splints, 23. 
Tongue, wounds of, 76. 
Torsion of arteries, 200. 
Tourniquet, 203. 

„ Mott's, 204. 

„ Esmarch's, 206. 

„ Swiss, 206. 

„ Yolcker's, 204. 

Transport, extemporary, 6. 
Travers on wounds of intestines, 102. 
Trees, small branches o^ for extemporary 

carriage, 9. 
Trephine, necessity for use of, 62. 
„ application of, 68. 
„ where not to be applied, 66. 
,, in ii^uries of the spine, 1 09. 
Tunics for extemporary stretchers, 8. 

U. 
Uhsthsa, wounds of, 114. 
Upper extremities, wounds of^ 117. 
Ulna, fracture oi; 120. 



V. 
Vagus nerve, ii\Jury of, 107. 
Veins, wounds o^ 208. 



Velpeau's irrigator, 48. 

Volcker^s plaster of Paris bandage, 31. 

Vermal's method of amputation ot thigh, 

174. 
Ventilation, 61, 



W. 

Wabu bath for wounds, 47. 

„ water for wounded, 46. 
Water filters, extemporary, 264. 
„ distribution of, 266. 
„ for wounded, 13, 16. 
Watson, Sir T., on tetanus, 227. 
Watson's, P., splint for excision of the knee, 

190. 
Wire splints, 23. 
Wind balls, 38. 
Whalebone splints, 23. 
Wool, cotton, for ^Uressing wounds, 6Z 
Woorali in tetanus, 225. 
Wolseley, Sir Garnet, on construction of 

cooking-places, 251. 
Wounded, accommodation for, 16. 
„ examination of, 39. 
„ distribution o^ 16. 
Wounds, classification of, 258. 
„ how influenced, 39. 
„ exploration of, 39. 
incised. 37. 
punctured, 37. 
lacerated, 37. 
contused, 38. 
sword, 37. 
lanoe, 62. 
arrow, 52. 
„ gun-shot, 44a 
„ of scalp, 59. 
fi&oe, 70. 
ear, 73. 
orbit, 73. 
eye-ball, 74. 
nose, 74. 
cheeks, 74. 
forehead, 74. 
tongue, 76. 
mouth, 76. 
M neck, 76. 

„ larynx, 77. 
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Wonndfl 


ofGB8opbagii8,77. 


Wounds of knee-joint, 146. 


n 


chest»Y9. 


„ ankle-joint, 148. 


n 


perlcaTdlum, 91. 
heflTt,92. 


„ elbow-Joint, 143. 


«» 


„ shoulder-Joint, 142. 


tt 


InngB, 80. 


„ patella, 148. 


** 


diimbragm, 93. 
abdomen, 96. 


„ arteries, 199, 208. 


»• 


„ veins, 208. 


»» 


intestine, 100. 


Wyatt's splint, 24.* 


>* 


gpine, 107. 


Wyatt on septicaemia, 243. 


t% 


pelvlB, 111. 


Wrist, wounds of, 144. 


»i 


bladder, 113. 


„ excision of, 185. 


n 


perlnenm, 114. 


„ amputation at, 167. 


>* 


urethra, 114. 


N Esmarch's splint for, 144. 


** 


penis, 114. 


„ Llster^s spUnt for, 187. 


n 


scrutnm, 114. \ 




n 


testicle and oord, 114. 




f> 


anns and rectum, 114. 


Z. 


M 


extremities, 115. 


H 


wrist-Joint, 144. 


ZiHC splints,. 23. 
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hip-Joint, 145. 


„ chloride as a disinfectant, 50. 
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